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Abstract
Public transportation agencies, much like other service industries, have a constant churn of their
customer base. New customers are entering and current customers are defecting every day.
Traditionally, efforts to increase this customer base have focused on attracting more first-time
users. However, preventing the loss of customers to competitive modes, such as the auto, has
many added benefits that are not often realized. Loyal customers provide recommendations to
others, increase and diversify their use of the service, and do not require the acquisition costs
associated with new customers.
This study aims to develop a strategy to identify the key drivers of customer loyalty to public
transportation agencies, using the Chicago Transit Authority (CTA) as a case study. Once these
influencing factors have been identified for the general population, loyalty differences between
key market segments can be tested and analyzed. Based on these results, specific areas of
service provision can be targeted for improvement and marketing campaigns can be developed
so that customer segments can be targeted based on which areas are most important to them.
Factor analysis and structural equation modeling were used to create a customer loyalty model
for the CTA. Factors identified as contributing to a rider's loyalty were problem experience,
perceptions of service quality', service value, perceptions of CTA, and customer satisfaction. The
results for the general population showed that the average customer bases their decision to
continue to use the service in the future fairly evenly on perceptions of service quality, service
value, and customer satisfaction with the remaining two factors playing only indirect roles. The
most important factor for a customer to recommend the service to others is their perceptions Qf
service quality.
The model results were then applied to key market segmentations (captive vs. choice riders,
riders with low vs. high accessibility to transit, and bus riders vs. rail riders) using ANOVA,
MIMIC, and multiple group analysis. It was found that captive riders are highly sensitive to
problem experience; they report experiencing more problems and those problems more strongly
influence the rest of the loyalty model. Riders with high accessibility generally rate all model
factors higher than those with low accessibility and are, in turn, more loyal. Finally, bus riders'
loyalty is more highly affected by their perceptions of service quality which could stem from the
unpredictability of bus service resulting from exogenous factors.
By developing a more thorough understanding of what keeps their customers coming back,
public transportation agencies can more effectively use their limited resources by growing a base
of loyal customers, and in turn, increasing their revenues.
Thesis Supervisors: Nigel H.M. Wilson and Jinhua Zhao
Titles: Professor and Research Scientist in Civil and Environmental Engineering
Acknowledgements
I would like to start out by giving thanks to my advisors, Professor Nigel Wilson, John
Attanucci, and Jinhua Zhao. Your support, insight and dedication to this program have added a
tremendous amount of value to my time at MIT. Special thanks to Jinhua whose enthusiasm and
wealth of knowledge pushed me to achieve as much as possible within this thesis.
Also, thanks to Fred Salvucci, and Mikel Murga for their input and contribution to the Transit
Research Group.
Another special thanks to Rabi Mishalani who has been a great support system to me for the
majority of my undergraduate and graduate career. His perspective and encouragement have
always been greatly appreciated.
Beginning with an internship in the summer of 2009 and continuing with research work this fall,
my experiences with the Chicago Transit Authority have been a very valuable part of the
education I have received. Special thanks to Jason Minser and Michelle Goldberg for pushing
my limits, helping to steer this thesis topic into what it is today, and teaching me a tremendous
amount along the way.
My family and friends from home have also been exceptionally supportive during my time in
Boston and I cannot thank them enough. I would not be who or where I am today if it was not
for their unwavering love and encouragement.
Finally, I would like to thank each and every one of the amazing people I have met during my
time at MIT. During the past 18 months, I have made friends that I know will last a lifetime.
Special thanks to Liz, Winnie, Candy, Jared, Yossi, Tony, Juliin, Andrew, Harvey, and David
for making me smile everyday. You guys are the best!
6
Table of Contents
1 In tro d u c tio n ................................................ ................................................... ................. 1 3
1 .1 S e ttin g th e S ta g e ......................................................................................................... 1 3
1.2 Significance and Benefits of Customer Loyalty....................................................... 15
1.3 How Can Transit Agencies Realize the Benefits and Increase Loyalty? ...... ..... 17
1.4 R esearch O bjectiv es........................................................ ...................................... . 18
1.5 R esearch A p p ro ach .................................................................................................. . 19
1.6 T hesis O rganization .............................................................................................. . . 22
2 L ite ra tu re R ev iew ............................................................................................................. 2 4
2.1 D efinitions of C ustom er L oyalty ............................................................................. 2 4
2.1.1 Conceptual Definition...................................... .... 24
2.1.2 Operational Definition ............................... .... 25
2.2 A ntecedents of Custom er Loyalty .......................................................................... 27
2 .2 .1 S atisfactio n ..................................................................................................... . . 2 8
2 .2 .2 S erv ice Q u ality . ................................................ ........................................... . . 2 9
2 .2 .3 P u b lic Im a g e ........................................................................................................ 3 0
2 2 .4 T ru st .................................................................................................................... 3 0
2.2.5 Service V alue and Price Fairness ...................................................................... 31
2.2.6 Complaints or Problem Experience ............... 31.... .......... 31
2.2.7 Attractiveness of Alternatives and Switching Costs.............................................. 32
2.3 Customer Loyalty Modeling Methodologies ............................. 33
2 .3 .1 F acto r A n a ly sis .............................................................................................. . . 3 4
2.3.2 Structural Equation Modeling ............................... ..... 36
2.3.3 Multiple-Indicator Multiple-Cause (MIMIC) Analysis ..................... 38
2.3.4 Multiple Group Analysis (MGA) .................................. 38
2.4 Applying the Literature to the Public Transportation Industry ..................... 39
2.4.1 D efinition of C ustom er L oyalty ........................................................................ 39
2.4.2 A ntecedents of Custom er Loyalty .................................................................... 40
3 Chicago Transit Authority's Customer Experience Survey ................ ...... 44
3.1 C o llectio n M eth o d ................................................................................................ . . 4 5
3.2 Demographics and General Ridership Statistics of Respondents ................................. 46
3.3 Creating Model Constructs from Survey Data..... .................. 49
3.3.1 Perceptions of the CTA...................................... ... 50
3.3.2 Service Quality Perceptions ................................. .... 51
7
3.3.3 Problem Experience................................... ........ 51
3 .3 .4 S erv ice V alu e ................................................................................................ ... .5 4
3.3.5 Customer Satisfaction ...................................... ....55
3 .3 .6 C u sto m er L oy alty ......................................................................................... . . 5 5
4 General Population Analysis ........................................... 57
4 .1 F a cto r A n a ly sis ........................................................................................................... 5 7
4.1.1 Factor Analysis for the Perceptions of Service Quality Loyalty Driver .............. 58
4.1.2 Factor Analysis for Perception of CTA Loyalty Driver........................ 63
4. 1.3 Formation of Other Constructs to be Included in the Analysis .............. 65
4.2 Structural Equation Modeling ........... 65
4.2.1 Hypothesized Relationships between Model Factors.......................................67
4.2.2 Configuration A Structural Equation Model Results ................. 74
4.2.3 Configuration B Structural Equation Model Results.......................................... 79
5 Market Segment Analysis - Methodology and Results .................................................. 85
5.1 C hoosing M arket Segm ents .................................................................................... . 85
5.2 Loyalty Differences between Captive and Choice Riders ......................................... 89
5.2.1 Captive vs. Choice D escriptive Statistics ........................................................ 89
5.2.2 Captive vs. Choice MIMIC Model (0=Captive, 1=Choice) .............................. 90
5.2.3 Captive vs. Choice M ultiple Group Analysis ..................................................... 91
5.3 Loyalty Differences with Level of Accessibility.............. ............. 96
5.3.1 High vs. Low Accessibility Descriptive Statistics ............................................. 97
5.3.2 High vs. Low Accessibility MIMIC Model (0=Low Access, 1=High Access)......98
5.3.3 High vs. Low Accessibility Multiple Group Analysis ....................................... 99
5.4 Loyalty D ifferences betw een M odes ....................................................................... 104
5.4 .1 M ode D escriptive Statistics .............................................................................. 104
5.4.2 Mode MIMIC Model (0=Primary Bus Rider, 1=Primary Rail Rider) ................. 105
5.4.3 M ode M ultiple G roup A nalysis.......................................................................... 106
6 Summary and Conclusions ............................................ 114
6.1 Summary of Results for the General Population ..................... ..... 115
6.2 Summary of the Results of M arket Segment Analysis ............................................... 116
6.3 Marketing Implications ........................................... 117
6.4 Customer Research Implications ..................................... 119
6.4.1 Suggested Content of Customer Surveys to Support Loyalty Modeling.............. 119
6.4.2 Suggested Framework for Customer Loyalty Modeling ................ 120
6 .5 F u tu re R e se a rc h ....................................................................................................... 12 2
R E F E R E N C E S ....................................................................................................................... 1 2 5
APPENDIX A: DESIRED VALUES FOR STATISTICAL MEASURES .............. 129
APPENDIX B: CORRELATION MATRIX OF MODEL FACTORS ................................... 130
APPEND IX C: SAM PLE M PLU S CODE ............................................................................. 131
APPENDIX D: GENERAL POPULATION SEM RESULTS - CONFIGURATION A ......... 134
APPENDIX E: GENERAL POPULATION SEM RESULTS - CONFIGURATION B.......... 139
APPENDIX F: CAPTIVE VS. CHOICE MIMIC MODEL RESULTS - CONFIGURATION B
144
APPENDIX G: CAPTIVE VS. CHOICE MULTIPLE GROUP ANALYSIS RESULTS -
C O N F IG U R A T IO N B ............................................................................................................ 14 9
APPENDIX H: HIGH VS. LOW ACCESSIBILITY MIMIC MODEL RESULTS -
C O N F IG U R A T IO N B ............................................................................................................ 15 7
APPENDIX I: HIGH VS. LOW ACCESSIBILITY MULTIPLE GROUP ANALYSIS
RESULTS - CONFIGURATION B ................. ................... 162
APPENDIX J: BUS VS. RAIL MIMIC MODEL RESULTS - CONFIGURATION B .......... 170
APPENDIX J: BUS VS. RAIL MIMIC MODEL RESULTS - CONFIGURATION B .......... 170
APPENDIX K: BUS VS. RAIL MULTIPLE GROUP ANALYSIS RESULTS -
C O N F IG U R A T IO N B ............................................................................................................ 17 5
List of Tables
Table 2-1: D efinitions of Custom er Loyalty.........................................................27
Table 2-2: Factors Motivating Loyalty in Other Industries .................. .... 28
Table 2-3: Hypothesized Drivers of Customer Loyalty for Public Transportation..............43
Table 3-1: Descriptive Statistics for Select Demographic Data ........ 46
Table 3-2: General Ridership Questions and Summary Statistics.... ............. 48
Table 3-3: Perceptions of CTA Summary Statistics... ......................... 50
Table 3-4: Perception of Service Quality by Category...... .................................. 52
Table 3-5: Frequently Reported Problem s......................................................... 53
Table 3-6: Problem Experience Summary Statistics.............................53
Table 3-7: Service Value Summary Statistics.................................55
Table 3-8: Customer Loyalty Questions and Summary Statistics..................55
Table 4-1: Factors to be Explored in the Loyalty M odel............................................58
Table 4-2: Goodness of Fit Results for Confirmatory Factor Analysis of the Service Quality
L o y alty D riv er...............................................................................6 0
Table 4-3: Confirmatory Factor Analysis Results for the Service Quality Loyalty Driver......61
Table 4-4: Service Quality Factor Reliability.................................63
Table 4-5: Perceptions of CTA Confirmatory Factor Analysis Results...........................64
Table 4-6: Goodness of Fit Results for Perceptions of CTA Confirmatory Factor Analysis... 64
Table 4-7: Definition of Remaining M odel Factors..................................................66
Table 4-8: Factor Categorization..........................................68
Table 4-9: Possible Model Structures... .................... ............... 73
Table 4-10: Structural Equation Model Goodness of Fit - Configuration A......................74
Table 4-11: Direct, Indirect, and Total Effects on Output Measures - Configuration A......... 78
Table 4-12: Structural Equation Model Goodness of Fit - Configuration B...................79
Table 4-13: Direct, Indirect, and Total Effects on Output Measures - Configuration B.........84
Table 5-1: Average Ridership Statistics by Market Segmentation...................87
Table 5-2: Captive vs. Choice ANOVA Results.................................................. 89
Table 5-3: Effects of Captive vs. Choice on each Model Factor.................................91
Table 5-4: Captive vs. Choice MIMIC Goodness of Fit Results.................................91
Table 5-5: Direct, Indirect, and Total Effects on Output Measures for Captive and Choice
Riders.............................................. ...... 93
Table 5-6: Captive vs. Choice MGA Goodness of Fit Results...................................95
Table 5-7: Chi-Square Difference Test Results for Captive vs. Choice Segmentation.......... 95
Table 5-8: High Vs. Low Accessibility ANOVA Results................... ............... 98
Table 5-9: Effects of Accessibility on each M odel Factor..........................................99
Table 5-10: Accessibility MIMIC Goodness of Fit Results.........................99
Table 5-11: Direct, Indirect, and Total Effects on Output Measures for Low and High
Accessibility Riders.........................................101
Table 5-12: Accessibility M GA Goodness of Fit Results..........................................103
Table 5-13: Chi-Square Difference Test Results for Accessibility Segmentation..............103
Table 5-14: M ode AN O V A R esults..................................... .. ................ 105
Table 5-15: Effects of M ode on each M odel Factor...............................................106
Table 5-16: M ode M IM IC Goodness of Fit Results..............................................106
Table 5-17: Direct, Indirect, and Total Effects on Output Measures for Bus and Rail
R id e r s ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ....... ... ... ..... 1 0 8
Table 5-18: M ode M GA Goodness of Fit Results...................................................II1
Table 5-19: Chi-Square Difference Test Results for Mode Segmentation.......................111
List of Figures
F igu re 1-1- T hesis Stru ctu re .............................................................................. 2 2
Figure 2-1: Effect of Variable A on Variable B................................38
Figure 3-1: R easons for U sing Transit................................................................47
Figure 3-2: Captive versus Choice Riders.................. ........................................ 48
Figure 3-3: Transit Mode Split............................................. 49
Figure 3-4: Accessibility Level.............................................49
Figure 3-5: Percent of Customers Experiencing Each Number of Problems per Month......... 54
Figure 4-1: Service Quality Factor Structure Option 1.............................................72
Figure 4-2: Service Quality Factor Structure Option 2.............................................72
Figure 4-3: Structural Equation Modeling Results - Configuration A.... ............ 77
Figure 4-4: Structural Equation Modeling Results - Configuration B....................83
Figure 5-la: Captive Riders MGA Model Results - Configuration B............ ..... 92
Figure 5-lb: Choice Riders MGA Model Results - Configuration B....................92
Figure 5-2: Distribution of Accessibility Ratings.................................................. 97
Figure 5-3a: Low Accessibility MGA Model Results - Configuration B........................ 100
Figure 5-3b: High Accessibility MGA Model Results - Configuration B.....................100
Figure 5-4a: Bus MGA Model Results - Configuration B.....................107
Figure 5-4b: Rail MGA Model Results - Configuration B.....................107
1 Introduction
Across the United States, public transportation struggles to compete with the convenience of the
private automobile. When transit agencies do see a growth in ridership, it can often be attributed
to exogenous factors (e.g. high gas prices) that encourage persons with other available modes to
choose public transportation for at least some trips (Foote, Stuart and Elmore-Yalch 2001).
Many service industries have realized the benefit of quantifying the influences of customer
loyalty and have developed methods for doing so. This thesis aims to gain a more thorough
understanding of customer loyalty to public transportation systems over other available modes.
The specific factors that influence loyalty will be determined and the interactions between these
factors examined using factor analysis and structural equation modeling. Differences in the
loyalty model among various market segmentations will also be analyzed in order to gain a better
understanding of what drives various parts of the diverse transit customer base to continue to use
the mode. The Chicago Transit Authority will be used as a case study using data from the 2008
Customer Experience Survey. Results of this analysis will be used to suggest service provision
improvements and marketing strategies that will help increase customer loyalty for the agency.
1.1 Setting the Stage
The concept of gaining long-term customers has been widely studied in private, competitive
industry as its benefits can prove to be the driver of company development and success. In his
book The Loyally E/fect, Frederick Reichheld states, "[r]etention is not simply one more
operating statistic, it is the central gauge that integrates all the dimensions of a business[...]"
(1996) Understanding customer loyalty has long been a business tool of private industry and this
research will try to bring these benefits to the public transportation field.
Traditionally, marketing strategies in public transportation have focused on attracting
new riders, with fewer resources devoted to keeping current customers satisfied. However,
having a strict focus on bringing in new customers could even be considered an underutilization
of resources. Increasing market share is, of course, the goal of every transit agency but a more
effective way of doing so may be to shift some of the focus from increasing new customers to
increasing customer loyalty since customer retention not only increases market share but has
many other benefits (Murphy 200 1).
Even with the goals of marketing aligned towards gaining long-term customers, the
public sector is still at a disadvantage when compared with private industry. In the past,
marketing was generally a distant focus for public agencies, never receiving much creative
attention. As a stronger managerial focus has emerged, marketing usually has been given its
own department and has begun to play a more important role (Walsh 1994). On the other hand,
the private sector has long devoted their most creative minds to creating marketing campaigns
that reach their targeted customers most effectively, expose them to the product or service, and
eventually increase profitability. Unfortunately, budget constraints and inertia inhibit the public
sector from focusing the same level of resources on marketing as the private sector. As a result,
the public sector must be creative with their limited funds to create strategic marketing
campaigns that target the appropriate market segments with the appropriate message.
Understanding the drivers of customer loyalty and which of their customers are most affected by
these drivers will allow transit agencies to create marketing strategies that help them gain the
greatest return on their investment.
1.2 Significance and Benefits of Customer Loyalty
What can increasing customer loyalty do for an organization? The benefits that will be discussed
are in the context of private industry, however the ties to the public transportation industry are
plentiful and these parallels will be noted as each benefit is presented.
In a private, competitive market, the number one goal is to increase profits through some
combination of reducing costs and increasing revenue. Most companies quickly jump to the
obvious strategy of adding new customers. However, focusing solely on gaining new customers
may not be the most efficient way to increase profitability. The flow of customers who use a
particular product or service is dynamic; there are always new customers entering but at the other
end, current customers defect and switch to a competing alternative. Broadening the focus to
retaining current customers can help boost profits since the cost of acquiring new customers is
generally much greater than that of retaining current patrons (Murphy 2001). Customers who
already use the product or service do not require any attraction and education costs because they
are already familiar with the company and its product. Persuading a current customer to make a
future purchase that they may not otherwise have made adds the same amount of revenue as
getting a new customer to make that same purchase.
Focusing on areas that will keep current patrons coming back also has the side benefit of
indirectly attracting new customers since both groups are interested in similar services or product
qualities. Studies have shown that increasing loyalty by just 2% leads to a 10% cost reduction
(Passikoff 2006). While the public transportation industry's main focus is not making a profit
but staying competitive in the transportation market, limited budgets make it important both to
find ways to cut costs and to increase revenue at the same cost. It seems likely that focusing
some efforts to increasing loyalty can do just that.
A loyal customer will continue to purchase or use the product or service in the future;
however, not only do they continue their patronage but they also tend to increase their purchase
volume over time (Reichheld 1996). As their trust in a product or service provider increases,
they will feel more comfortable increasing and diversifying their purchases with that provider.
Again, the translation to the transit industry is clear. For example, a person may start to take the
bus for their commute trip to avoid high downtown parking costs. If they receive quality service
and are satisfied with the service, they will become more comfortable with this travel option and
may start using it for other trips.
Another benefit of repeat customers who trust the product or service provider is that they
will be more likely to give that provider the benefit of the doubt when problems arise. If they
have one negative experience, a loyal customer will be less likely to defect because they know
their overall experience has been positive and they trust that the provider will correct the mistake
so that the problem is not repeated. A first time train rider may never ride again if they happen
to be on a train that experiences a long delay, whereas, a loyal rider knows that this is not a
common occurrence and this one bad experience is less likely to cause them to choose another
mode. Similarly, customers who trust the product or service will be less likely to be attracted by
competing marketing strategies. They know what their current service offers and are less likely
to switch to a new service because it brings an element of the unknown. This knowledge of their
chosen product or service also makes them less dependent on employees for information, freeing
staff time for other duties (Reichheld 1996).
Finally, recommendations given by loyal customers to non-users are of great value to the
company or agency. Non-users who are unfamiliar with the product or service to which they are
being recommended are more likely to believe the opinions of someone they trust over the
advertisements or marketing campaigns for an unfamiliar product or service (Reichheld 1996).
This not only reduces marketing costs for the company but there are also strong indications that
these referred customers are more likely to become loyal customers themselves (Murphy 2001).
As stated previously, people rely heavily on their mode of transportation to get them to their
destination on-time and without problems; it plays a crucial role in their lives and it may be
difficult to convince them to change their current habits. However, having a recommendation
from a family member or friend may be the best way to get them to do so. The opinion of those
they trust will most likely be more persuasive than the advertisements of the transit agency
themselves.
1.3 How Can Transit Agencies Realize the Benefits and Increase Loyalty?
The benefits are plentiful and many companies have concluded that increasing customer loyalty
is an effective business strategy. The next question is, how can this be achieved? In any
business, the customers should be the focal point and attention should be paid to understanding
and satisfying their needs. Companies who recognize the importance of loyalty steadfastly
follow this principle. These companies considered their customers to be assets and, just as with a
physical asset, they will do everything possible to maintain them and maximize their value
(Reichheld 1996). Understanding their customers is not a static task; continuous market research
and customer surveys must be used to track their changing expectations and to increase the value
provided (Passikoff 2006). This customer value is enhanced by product or service
improvements and only the customer can inform the company of areas where improvements
would provide them with the greatest additional benefit. Without proper research, the company
may improve areas that are inconsistent with the customers' expectations and thus they will not
provide the maximum benefit to their customers. Once key areas as established by the patrons
have been identified, it is necessary to track and assess the cost and impact of the improvements
in order to achieve the best return on future investments (Murphy 2001).
Service improvements are only half of the battle. Marketing strategies also need to be
developed in way that will show the most increase in repeat patronage and will garner an
emotional attachment to the product or service. Companies should find ways to reach out to
their loyal customers and to make them feel appreciated. They provide numerous benefits to the
company and it is crucial to do whatever is possible to increase their satisfaction and keep them
from switching to competitors. The remainder of this thesis will provide a methodology for
realizing these benefits by determining the keys areas on which to focus these service
improvements and the key customer bases to which to direct these marketing strategies.
1.4 Research Objectives
Given the wide array of benefits that increased customer loyalty provides, this thesis will explore
how these benefits can be achieved in the public transportation industry by accomplishing the
following objectives:
" Review the existing literature to provide evidence from other industries that increasing
customer loyalty is an efficient way to increase revenue, since loyal customers provide
many benefits that new customers do not.
" Use the Chicago Transit Authority as a case study to find the most influential factors to
increasing customer loyalty to transit agencies and determine the strengths of the
interactions among these factors and between these factors and loyalty.
" Examine loyalty model differences among various market segments. It is hypothesized
that the following market segmentations will be of interest:
o High accessibility versus low accessibility
o Transit dependents versus choice riders
o Bus riders versus rail riders
" Use model results to make recommendations on how to increase customer loyalty in the
transit industry:
o Improvements to what factors of service provision would show the most return on
investment in terms of loyalty?
o What market segments should be targeted?
e Provide suggestions for implementing this type of research at other transit agencies.
1.5 Research Approach
The first step to exploring customer loyalty in the public transportation industry is to complete an
extensive literature review of its various conceptual and operational definitions. These
definitions will then be adapted to the transit context. Research on the exact approaches used in
other industries to model loyalty's influencing factors must also be conducted. Each of the
hypothesized influencing factors should then be researched in order to gain a full understanding
of what they entail, how they have been measured in the past, and how they have been applied.
After an exhaustive literature review resulting in hypotheses about influencing factors of
loyalty to transit agencies, a case study can be undertaken. The case study provides an example
of how the methodologies for customer loyalty modeling that have been established in the
literature can be applied in the public transportation industry. In this research, the Chicago
Transit Authority (CTA) is used as the case study. The CTA conducts a biennial Customer
Experience survey that contains proxies for many of the factors that are likely to affect loyalty.
The most recent version of this data (2008) was used for this research. While it would be ideal to
have two agencies in the case study, there was no other data available from another transit
agency that could be used in a parallel analysis. A case study provides a good example of the
information that can be gleaned from this type of study, but it should not divert the focus away
from developing generalizable results. Transit agencies across the country face similar
circumstances; they must provide attractive services to as many customers as possible within a
budget constraint. These customers are diverse and are looking for a variety of attributes in their
trip-making. While specific characteristics of the geographic area served may have some impact
on loyalty, the fundamental factors that drive loyalty should be similar. This type of analysis has
the additional benefit of being able to measure the interactions between these factors rather than
just comparing static measurements of the various contributing factors. The benefits discussed
earlier are important to all transit agencies that want to increase their ridership and revenues and
provide better service to their current customers, which is likely to lead to new customers in the
future.
To conduct the actual analysis, methods used in other industries were reviewed. The
most common method, used by the service management, telecommunications, and airline
industries, is structural equation modeling to hypothesize and validate the relationships between
various motivators and customer loyalty (Bloemer et. al 1990, Lu and Lu 2009, Chou and
Changwan 2009, Beerli et. al. 2004, Wen et. al. 2005, Zins 2001, Park et. al. 2006). Based on the
sample size, structure, and detail of the available data, structural equation modeling was also
chosen as the appropriate analytical method for this study. There will be many different
formulations of the model structure, testing all interesting hypotheses about the relationships
between the influencing factors and loyalty. Initially, the model will be tested using the entire
data set; the final version of the model will be chosen when theory is supported and statistical
goodness of fit measures are the highest of all theoretically sound models.
Once the model fit has been confirmed, this model should be applied to various subsets of
that data. There is a distinct division among transit riders between those who choose to take
transit over other available modes and those who take transit because it is their only option. It is
likely that the loyalty drivers for each of these groups are different given their varied needs.
Choice riders may fit the more traditional loyalty definition, whereas transit-dependent riders
may have a modified or completely separate set of motivators. It is also possible that loyalty
motivators vary between those customers who (primarily) ride the bus and those who take the
train. Since rail operates in its own right of way, it is not as heavily influenced by outside factors
such as traffic signals and congestions. Bus operations do not enjoy this luxury. This causes a
distinct division in service quality, which could lead to significant differences in the loyalty
patterns of the two transit modes; these differences will be explored in this study. Finally,
loyalty differences are also expected between customers who have direct and convenient access
to transit and those who have to walk long distances and make difficult journeys just to get to a
bus stop or station. Those with poor accessibility might have particularly negative views of the
transit agency because they feel that they are not being served as well as they should. Again,
these differences could be reflected in the loyalty models. For all segmentations, significant
differences in the models will be noted and analyzed.
Results will then be summarized so that recommendations can be developed for loyalty
modeling in the public transportation industry. Depending on the findings when using the
various subsets of the data, it may be necessary to tailor these recommendations to individual
segments of the customer base. Specific recommendations should be made on how to improve
the motivating factors that exerted the most influence on customer retention. Creative ideas on
how to improve factors that are not easily quantifiable should be proposed. Having proven the
benefits of a loyal customer base and with the motivating factors established, suggestions on
future customer research should be made to allow for active and continued monitoring of loyalty
at the agency.
1.6 Thesis Organization
This thesis follows the structure laid out in Figure 1-1.
Figure 1-1: Thesis Structure
Chapter 1: Introduction
Chapter 2: Literature Review
Chapter 3: Chicago Transit
Authority s Customer
Experience Survey.
Chapter 4: General Chapter 5: Market
Population Analysis Segment Analysis
Chapter 6: Summary
and Conclusions
Chapter 2 explores the literature on customer loyalty and its antecedents in other
industries and assesses their applicability in public transportation. It also describes the methods
used to test the relationships between these factors. The third chapter describes the Chicago
Transit Authority's Customer Experience survey which is used as the case study in this analysis.
4 creates and examines a loyalty model based on the entire usable CTA Customer Experience
Survey respondent population, followed by Chapter 5, which investigates how loyalty differs
among various groups within the population. Chapter 6 summarizes and draws conclusion from
this research.
2 Literature Review
Due to limited literature and a lack of theory for understanding customer loyalty in the public
transportation industry, the literature reviewed is based on other industries. These industries
provide meaningful insights into the definition of customer loyalty, the factors that shape a
patron's preference for one product or service over another, and the methodologies used to
examine the relationships between the two. First, customer loyalty will be defined conceptually
and operationally in order to provide a clear picture of this construct. Next, antecedents of
customer loyalty that are commonly explored in other industries will be described. Once the
definitions of loyalty and its influencing factors have been established, the methods used by
other industries to examine the relationships between them will be reviewed. Finally, the most
appropriate factors and methodologies for application in the public transportation industry will
be chosen for use in the remainder of this research.
2.1 Definitions of Customer Loyalty
Before moving forward, a sound definition of customer loyalty needs to be established. Since
this concept is not concrete, it is useful to consider its definition in two parts: conceptual and
operational. The conceptual definition provides the abstract meaning whereas an operational
definition provides a concrete way to model the concept.
2.1.1 Conceptual Definition
Private industry has had an on-going debate on the conceptual definition of customer loyalty and
while a clear consensus has yet to emerge, there are some common threads that appear
throughout the literature that seem to be accepted. Loyalty can be divided into two aspects. The
first is behavioral; this is the surface level aspect of loyalty that is indicated by someone's
repetitive selection of a certain brand over the competition (Odin et. al. 2001). This brand (or
product) selection is driven by some psychological decision-making process which may not
always seem rational. However, these seemingly illogical choices can usually be traced to the
second aspect of loyalty, the attitudinal aspect. A customer's purchase or service selection
decisions are not made entirely on concrete fact comparison but rather on a combination of facts
and emotion. If a customer develops an emotional attachment to a product or service, they will
have increased trust and this trust might influence their decision making process beyond the
objective facts. Dick and Basu (1994) discuss these two aspects as separate entities that integrate
to form a customer's total loyalty stating that loyalty is the "[... ] relationship between the
relative attitude toward an entity (brand/service/store/vendor) and patronage behavior." This
two-part behavioral-attitudinal definition of loyalty is what will be used throughout the
remainder of this thesis.
2.1.2 Operational Definition
The operational definition provides a way for abstract concepts to be represented as tangible and
functional constructs. Again, the literature does not give a universal way of defining customer
loyalty operationally; however, there are three main components that are used in combination to
provide a concrete picture of a customer's behavioral and emotional attachment to a product or
service. These components are intent to repurchase or reuse, likelihood of recommending to
others, and overall customer satisfaction (Allen 2004).
The first of these components is aimed at measuring the customer's willingness to choose
the same product or service in future purchase decisions. This does not map exactly to the
behavioral aspect of the conceptual definition since that refers strictly to the act of choosing the
same product or service again, not simply the intent to do so. Ideally the statement of repurchase
intention would be validated against actual repurchase behavior data. However, since time series
25
data is usually hard to collect for individual customers, generally the intent of future use or
purchase is used as the best indicator of continued patronage.
The link between attitudinal loyalty and an operational construct lies in the likelihood of
a customer recommending a given product (or service) to others. The act of repeat purchase or
reuse is a passive way of showing loyalty, whereas encouraging friends and family to use the
product or service is an active effort. With an emotional attachment, the customer feels
compelled to spread the information on the product (or service) benefits to those close to them.
Taking this one step further, a customer can be considered to be an advocate of the product or
service, meaning they actively seek opportunities to promote the company to non-users; be it
casually to friends or in a formal setting. Making recommendations to others is an important
component of customer loyalty that should be measured and analyzed.
The final component that is sometimes used to define customer loyalty is customer
satisfaction. Satisfaction can be described as the customer level of contentment with the product
(or service). In some industries, this has sometimes been viewed as a perfect proxy for loyalty,
but it can be argued that being satisfied with a product or service is only part of the complete
picture. There are plenty of situations one can imagine in which a satisfied customer switches
services or where a dissatisfied customer remains loyal. The satisfied but defecting customer
may not see anything wrong with the service he or she is leaving; they are just changing to an
option that better suits their needs. Murphy describes this scenario best in his book The Lifebelt
(2001):
Customer satisfaction used to be regarded as a positive feeling, but for many customers
now it means the absence of a negative feeling. Many who say they are satisfied have
neither negative nor positive feelings, but are neutral. They have no reason to leave and
no reason to remain.
The dissatisfied yet seemingly loyal customer can be explained as follows. With certain
services, there are some customers who do not have the luxury of switching providers, even
when their current service falls below their expectations or desires. For these reasons, the
remainder of the thesis will consider customer satisfaction to be a driver of customer loyalty,
rather than part of customer loyalty itself, an assumption that has been made in many other
industries (Bloemer et. al. 1990, Olsen and Johnson 2005, Oliver 1999, Chou and Changwan
2009, Mittal and Kamakura 2001, Brown et. al. 2005).
Table 2-1 provides a summary of the conceptual and operational definitions of loyalty
that will be used in this research.
Table 2-1: Definitions of Customer Loyalty
Behavioral Attitudinal
The act of choosing the same Emotional attachment to a
Conceptual product or service in the product or service
future
The intent to choose the Likelihood of recommending
Operational same product or service in the product or service to others
the future theproductorervicetoother
2.2 Antecedents of Customer Loyalty
Having conceptual and operational definitions of loyalty provides some basis for understanding
the construct and provides a starting point for discovering its potential motivating factors.
Similar studies have explored the influence of a wide array of factors on customer loyalty and
within these disparate areas, common threads have emerged. These threads are then explored as
potential motivators of public transportation customer loyalty.
Table 2-2 summarizes the factors that have been identified in other industries as
influencing customer loyalty. While this list is not intended to be exhaustive, these factors
appeared most often in the reviewed literature and are thought to have the strongest potential for
application in the public transportation industry.
Table 2-2: Factors Motivating Loyalty in Other Industries
Factor Used By:
Satisfaction Medical Care, Catering, Banking, High Speed
Rail., Online Retail, Auto Repair Airlines
Service Ouality Catering, High Speed Rail, Banking, Online
Retail, Auto Repair, Airlines
Service Value and Price Fairness Catering, Online Retail, Airlines, Auto Repair
Public Image of the Organization Banking, High Speed Rail, Airlines
Trust Medical Care, Auto Repair
Complaints or Problem Experience High Speed Rail
Attractiveness ofAlternatives Medical Care, Banking
and Switching Costs
2.2.1 Satisfaction
Customer satisfaction is the level of contentment that results from the difference in what a user
was expecting from a service and what he or she actually received (Bloemer et. al. 1990). Thus
satisfaction can be thought of as a post-usage assessment of the service. This type of service
evaluation can pertain either to one particular service experience (i.e. transaction specific
satisfaction) or to the collective evaluation of the historical experiences the customer has had
with the service (i.e. cumulative satisfaction) (Olsen and Johnson 2005). To measure a service
providers' past and future performance most effectively, the literature suggests that cumulative
satisfaction is the better indicator.
Oliver (1999) argues that, although satisfaction is a necessary element in predicting
loyalty, it is not sufficient to use satisfaction as the sole indicator of loyalty. There is no direct
equivalence between satisfied customers and loyal customers, even though conversely, loyal
customers are usually satisfied (Chou and Changwan 2009). There are many studies that have
used satisfaction and loyalty as two separate entities, as shown in Table 2-2. When measured
separately, there is strong evidence that satisfaction influences both customer repurchase
intentions and the likelihood of recommending the service to others (Mittal and Kamakura 2001,
Brown et. al. 2005). In order to examine these influence, satisfaction will be measured separately
from loyalty in this thesis and its interactions with both of the components of customer loyalty
analyzed.
2.2.2 Service Quality
Service quality is the customer's evaluation of the execution of the service provided. Measuring
it can often be difficult, as it involves not only the evaluation of the outcome of the service, but
also the actual process of service delivery (Parasuraman 1985). There have been numerous
efforts to categorize the various aspects of service quality (Parasuraman 1985, Brady and Cronin
2001, Cronin and Taylor 1992, Dabholkar et. al. 2000). Since customers' perceptions of a
company's performance are based on individual components, the literature supports using
customer evaluations of these individual components of service quality to form a measure of
overall service quality, rather than using a single summary measure (Brady and Cronin 2001).
Since the customer journey begins at varying stages, it is important to measure those key touch-
points where the customer's experience is most likely to be impacted by problems.
While the conceptual definition of service quality can be applied widely across service
industries, each industry operationalizes this concept in a distinct manner. For instance, in the
telecommunications world, one of the many aspects of service quality may be how many calls
are dropped due to poor connections; however, this is clearly irrelevant to the quality of service
at a restaurant chain. There are elements of service quality that are important to specific
industries that may not be at all generalizable. Therefore, it is important for each industry to
determine its own set of service quality characteristics that best suit the service they provide. In
public transportation, areas such as service reliability, comfort, safety, and communications are
often considered to be key dimensions of service quality.
2.2.3 Public Image
The consumer's image of a service provider can have a lasting effect on how they perceive the
performance of the service being delivered. The public image of the organization is generally
thought to be derived from attitudes accumulated through direct experience with the service
combined with indirect experiences through marketing and communications (Andreassen and
Lindestad 1998). Gronroos (1988) describes image as a preconceived notion or memory of an
organization held by the customer that may influence the perception of the service provided.
There has been debate, however, on whether image affects customer loyalty directly or is
mediated by other factors (Bloemer et. al. 1990). Dowling suggests that in the airline industry, a
passenger's evaluation of service quality and service value is influenced by the perception of
airline image (Dowling 1994). It has also been speculated that image not only influences
perceptions of service quality and value of service but also a customer's satisfaction with the
service (Andreassen and Lindestad 1998).
2.2.4 Trust
In industries where one-on-one employee-to-customer relationships are the focus of the service
provided, trust is an important construct. As with any human interaction, trust is a key factor in
forming a lasting positive relationship. In the literature, trust was included in the loyalty model
for both the medical care and auto repair industries. The customer must have complete
confidence when putting their health or automobile in another's hands, and if that trust is broken
the customer will be highly unlikely to feel comfortable returning to that particular service
provider.
2.2.5 Service Value and Price Fairness
Service value captures the difference between the benefits received and costs paid for a service; a
high-benefit, low-cost service will have a high value whereas a low-benefit, high-cost service
will be perceived as providing low value (Lee and Cunningham 2001). Human nature is for a
customer to tend toward products and services that provide them with what they see as greater
value for money. Quantifying value can be a formidable task. A customer's value of a service
depends on variables such as costs (monetary and non-monetary), tastes and preferences, and
characteristics of the customers themselves (Bolton and Drew 1991). Non-monetary value-
added components of a service can provide great benefit to the user and have been the subject of
much research. However, these components are usually very difficult to measure. The monetary
component is also important; customers must feel that the price of the product or service is
reasonable so that they are willing to pay it.
Adding another level of complexity, perceived value is also dependent on the specific
service situation and varies considerably by the circumstances under which the evaluation of the
service occurs (Holbrook and Corfman 1985). A customer who has just had a bad experience
with the service will perceive its value to be much lower than someone who has just received
superior service.
2.2.6 Complaints or Problem Experience
With any service, the delivery process will occasionally suffer disruptions which will be
undesirable to customers. While minimizing these problems is a goal of all organizations, it is
impossible to eliminate them completely, and therefore their impact must be examined. Hocutt
and Stone (1998) state that it takes only one bad experience to have a lasting negative effect on
the customer's satisfaction with the service. It follows that as customers encounter more service
delivery problems, they will evaluate the quality of service received more negatively. These
negative impacts are then reflected in customers' service quality evaluations and outcome
measures such as customer satisfaction.
A less explored relationship is that between problem experience and corporate image. In
a public transportation context considering the complexity of the public's perception of the
agency, this interaction is important to understand, and should be included in the loyalty model.
It is hypothesized that this relationship is reciprocal in nature; a poor image of the company will
cause a customer to perceive and report a higher incidence of problems, just as encountering
more problems will negatively impact a customer's image of the company.
2.2.7 Attractiveness of Alternatives and Switching Costs
These two concepts are intertwined and involve some of the same concepts. Attractiveness of
alternatives is the customer's perception of other available services that provide similar functions
as the current provider (Jones et. al. 2000). Switching costs are what the customer sees to be the
economic, emotional, and psychological costs related to switching service providers (Selnes
1993). If these costs are greater than the incremental benefit the individual will receive by
making the change, they are unlikely to make the change (Withey and Cooper 1989). Both of
these constructs are thought to influence loyalty. As better alternatives become available with
incremental benefits exceeding the switching costs, customers will begin to defect from their
current provider. This effect, of course, varies by industry (Fornell 1992); for example, the
emotional costs of switching to a new primary care provider may be much greater than in other
non-personal service industries causing patients to be highly unlikely to switch away from a
satisfactory provider.
Due to differences between industries, not all of these factors will be relevant to public
transportation. However, it is important to understand and consider each to decide whether or not
they should be included in the transit loyalty model.
2.3 Customer Loyalty Modeling Methodologies
Many industries have realized the benefits of understanding what motivates its customers to
be loyal to their product or service by creating models that describe the interactions between the
influencing factors and loyalty itself To define the hypothesized drivers of customer loyalty,
factor analysis is used and the most common technique to examine the relationships between
these drivers and loyalty is structural equation modeling (SEM). SEM allows for the creation of
latent factors which aggregate observed variables into categories (or factors) that describe an
underlying concept of these variables. It also enables the researcher to test the interactions
between these factors in a more complex manner, creating a web of factors connected by
directional paths (Garson 2010). The follow list is a selection of industries that have applied this
methodology.
* Banking (Bloemer et. al. 1990, e Medical Care (Torres et. al. 2009)
Beerli et. al. 2004) 9 Education (Helgesen 2008)
e Telecommunications (Lai et. al. 0 Online Retail (Kim 2009)
2009) 0 Tourism (Chia 2008)
" Auto Service and Repair (Yieh et. al.
2007)
This technique has also been used successfully in other transportation sectors, such as the airlines
and intercity bus and rail operations in Taiwan (Chou and Changwan 2009, Wen et. al. 2005,
Zins 2001, Park et. al. 2006).
To test the differences among market segments, multiple-indicator multiple-cause analysis
(MIMIC) and multiple group analysis (MGA) can both be used as extensions to the established
structural equation model. Factor analysis, SEM, MIMIC, and MGA will each be described in
detail in the following sections.
2.3.1 Factor Analysis
This statistical method is used when a researcher has a large set of variables which they wish to
reduce to smaller subsets. Once each variable (or indicator) has been assigned to a subset (or
factor), a common theme should emerge that can be used to characterize each factor. Factor
analysis can be used for both data reduction and structure exploration. Data reduction is helpful
when the researcher is faced with a very large dataset that would be impossible to model if all of
the available variables were used. Factor analysis can be used to select those variables that have
the highest correlation with each factor. The second application of this statistical method is for
structure exploration, which is used to identify the interrelations among the variables. Both
methods will be used in this application. The indicators (survey question responses) will be
grouped into factors to represent the various drivers of customer loyalty and then data reduction
will be used to ensure that only the most appropriate indicators are analyzed.
With the concept and purpose of factor analysis described, it is now necessary to examine
the process itself There are two stages to this method, exploratory and confirmatory factor
analysis. Exploratory factor analysis (EFA) is used to identify the structure of the indicators and
should be employed when the researcher has no apriori beliefs about which indicators will be
associated with which factors. In cases where a priori knowledge or theoretical reasoning can be
used to group certain indicators under common factors, this step becomes unnecessary because
the structure is already hypothesized. For instances where EFA is required, the researcher must
first determine the number of factors to extract. This can be done with a variety of tests. In this
research, the Kaiser Criteron will be used. This test examines the eigenvalues, or the amount of
variance extracted with each factor, and suggests that the factor should be kept as long as its
eigenvalue is above 1, meaning that the factor extracts as least as much as the equivalent of one
original variable (StatSoft, Inc. 2010) Having determined the number of factors to be used, EFA
can be used to identify which indicators can be grouped together to form these factors.
Confirmatory factor analysis (CFA) determines if the loadings of the indicators onto their
specified factors follow the hypotheses formed using either a priori knowledge or EFA. Factor
loadings are the correlation coefficients between the indicators and the factors. Ideally, these
loadings should be above 0.70 to confirm that the factor describes at least half of the variance of
the indicator. Realistically, study data usually does not meet this standard and the researcher
must always use theory to interpret the appropriateness of factor loadings based on theoretical
beliefs rather than relying on pre-established thresholds. If a factor loading is extraordinarily
low or lower than that of the other indicators for that factor, the corresponding indicator should
be considered for elimination from the analysis and should only be kept if the researcher feels it
is important to the definition of the factor.
After appropriate eliminations have been made, it should be determined if any indicators
have correlated error terms. If they do, this could signify that those indicators are not only
correlated due to being grouped to the same factor, but that some of the correlation is brought on
by an outside unmeasured variable. To determine the existence of these correlations, the
modification indices can be examined. Modification indices provide the predicted drop in the
chi-square (i.e. improvement in fit) if the correlation is allowed to be freely estimated in the
model (Muth6n and Muth6n 2007). The higher the index, the more justification there is for
action to be taken. In this situation, one of the indicators should be eliminated or the researcher
should allow for this error term correlation to be freely estimated in the analysis.
Depending on the number of indicators, the number of factors into which they grouped,
and the theoretical concept being explained, it is possible that a second round of factor analysis is
needed. This second-order factor analysis examines the correlation matrix of the factors
themselves to determine if they too can be grouped to form another level of factors to which they
act as indicators. This may be necessary when the dataset is very complex or when the first-tier
factors are important but only to define the second-tier factors. Establishing the second level of
factors is done using the same procedures as described above.
Once all of the above steps have been taken, goodness of fit measures should be
examined to ensure that they are at an acceptable level. This ensures that the most appropriate
factor-indicator groupings are being used, which increases the strength of the subsequent
structural equation models by introducing less error in the latent variables. Appendix A lists the
acceptable levels for goodness of fit and other statistical measures used in this analysis.
2.3.2 Structural Equation Modeling
Structural equation modeling (SEM) is used to test simultaneously the interrelation of constructs
and their influence on a dependent variable. This method has the ability to provide powerful
results in a variety of applications. It combines well-studied statistical practices with a theory-
based network of observed and unobserved variables (Chin et. al. 2008). Each of the unobserved
variables is represented by a collection of observed variables. For the purposes of this model, the
observed variables are considered constructs of customer loyalty.
The SEM method involves two concurrent steps, a confirmatory measurement model
followed by a confirmatory structural model. The measurement model establishes the
relationship between the indicators and the factors, which should reflect the results of the factor
analysis. The structural model specifies and tests the theory-based hypotheses made about the
relationships between exogenous and endogenous factors and observed constructs (Anderson and
Gerbing 1988). In the context of this model, the hypotheses make inferences about the
relationship between the drivers and customer loyalty. Unlike regression, SEM allows the
estimation of measurement errors for the observed variables, which offers the researcher more
confidence in the unbiased nature of the path coefficients. For each endogenous variable, the
amount of unaccounted variance due to unmeasured causes is also reported, known as
disturbance (Golob 2003). The results of a completed model provide insight into the relative
strengths of the various relationships and the overall goodness of fit of the theoretical model
being tested.
The relationships between model factors can be categorized into three types: direct,
indirect, and total effects. Direct effects are those that occur between factors, without any other
intermediate factors. Indirect effects are those that occur between factors through a mediating
factor and are quantified by multiplying the path coefficient from the exogenous to the mediating
variable by the path coefficient from the mediating variable to the endogenous variable (Golob
2003). The combination of direct and indirect effects creates the total effect. Figure 2-1
represents the direct and indirect effects.
Once specified, the overall fit of the model is assessed using a variety of goodness of fit
measures. Each of the hypotheses are then accepted or rejected by examining the significance of
the calculated path coefficients. Finally, R2 values are reported for each of the endogenous
variables which indicates how much of that construct's variance is explained by the model
structure. Acceptable values for statistics such as factor loadings and goodness-of-fit measures
are summarized in Appendix A.
SEM has been applied in many contexts including psychology, biological science,
political science, and market research (as in this research). Although it has not been applied
specifically to public transportation loyalty modeling, it has been widely applied to travel
behavior research, starting as early as 1980 (Den Boon 1980, Lyon 1981, Golob et. al. 1996,
Morikawa and Sasaki 1998, Pendyala 1998, Lu and Pas 1999, Fujii and Kitamura 2000).
Figure 2-1: Effect of Variable A on Variable B
a) Direct Effect
Latent Latent
Variable A Variable B
b) Indirect Effect (via Variable C)
Latent Latent Latent
Variable A (Variable C / Variable B
2.3.3 Multiple-Indicator Multiple-Cause (MIMIC) Analysis
MIMIC modeling allows the researcher to alter the structural model by regressing model factors
on heterogeneity defining characteristics; factor loadings of the indicators are held constant
across groups. For example, a latent variable, such as service value, can be regressed against an
accessibility dummy variable (0=1ow accessibility, 1=high accessibility). This allows the
researcher to determine if the factor means vary between groups. The path coefficient between
the gender variable and service value will be statistically equivalent to zero if accessibility does
not have any effect on service value ratings; if it is significant and non-zero, service value ratings
do vary between accessibility levels.
2.3.4 Multiple Group Analysis (MGA)
The other method for testing for heterogeneity is multiple group analysis (MGA). MGA allows
for factor loadings and path coefficients to be estimated freely across groups; the least
constrained version of this methodology is to estimate a full structural equation model for each
group completely independent from the others. Examination of the results of this unconstrained
model can be compared with the constrained overall population model to determine if the factor
loadings and path coefficients vary significantly across the groups. Since one model is a nested
version of the other, they can be compared using the chi-square difference test. The chi-square
of the constrained model is subtracted from the chi-square statistic of the unconstrained model,
the same procedure is done for the degrees of freedom. The difference in chi-square values and
corresponding degrees of freedom is then checked for significance. If the difference is
significant, the variation between groups is validated and the MGA model is accepted. If it is
insignificant, there are no substantial differences in the model between the groups and dividing
the population in this manner provides no substantive benefits.
2.4 Applying the Literature to the Public Transportation Industry
With the literature review complete, parallels can now be drawn and these constructs and
methods can be applied to the public transportation industry.
2.4.1 Definition of Customer Loyalty
The two-part conceptual definition of loyalty has direct correspondence in the public
transportation industry. The behavioral aspect is simply the customer's choice of transit over
other modes for a particular trip. This can be operationalized by measuring their intent to
continue to choose transit in the future. A customer's emotional attachment or attitudinal loyalty
to public transportation could stem from many sources. It could be their environmental-
consciousness that causes them to have a tendency towards this "green" mode, or perhaps it
comes from the comfort and trust built on their daily reliance on the service. Transportation
serves a very important function in a person's life and can occupy a significant portion of their
day; it is easy to imagine a user developing an emotional attachment to whatever mode they
choose. This emotional attachment can be operationalized as described in the previous section,
by determining whether or not transit riders will recommend the service to others.
2.4.2 Antecedents of Customer Loyalty
Customer satisfaction will be considered to be a driver of customer loyalty in the public
transportation industry. As previously described, satisfaction is not a complete measure of
customer loyalty. Riders who use the service out of necessity, often referred to as captive riders,
may not be satisfied with the level of service they receive but continue to ride the system for lack
of alternatives. On the contrary, highly satisfied customers may use the service for only one trip
purpose and will easily defect if other options become available. Satisfaction then functions
independently as a service outcome measure influencing an agency's ability to retain varying
customer-bases (Oliver 1980). It is essential to understand the loyalty differences between
captive and choice riders; and so satisfaction will be used as an independent measure in this
research.
As with any provider, service quality is a crucial driver of customer loyalty in the transit
industry. However, transit is unique in that one use of the service, or one trip, can involve
several stages and each stage can touch on various aspects of service quality. The trip starts at a
location not owned by the agency, the customer makes the journey to the stop (station), there is
waiting time for the transit vehicle to arrive, followed by travel time in the bus or train, and
finally the trip from the alighting stop (station) to the ultimate destination. The agency provides
information on its website or via telephone on the transit schedule and/or service delays. These
communication efforts also include announcements in the stations or on the transit vehicles
themselves. Another aspect of transit service quality is service reliability which is captured by
the waiting time at the stop (station); the less reliable the service, the more varied the waiting
time will be. During that wait, two more service quality attributes are encountered. How safe
and comfortable a rider feels while waiting and after boarding are likely to play a role in how
they evaluate their experience. All of these circumstances are a part of what is traditionally
defined as public transportation service quality. Each component may impact a customer
equally, or certain components may have a greater impact on their satisfaction with the service
and future mode choice decisions. All of these components will be examined in this research.
Public transportation agencies have difficulty in shaping a customer's perception of their
organization, i.e. their public image. There are some aspects of their image that are shaped by
the public's general perceptions of government agencies and not by any act of the agency itself
For example, a potential customer may have an overall dislike of government-run entities
stemming from years of bad experiences with other public sector organizations, which causes
them to reject public transportation in their travel decisions. This type of attitude is unlikely to
change regardless of the best efforts of the transit agency.
However, there are other components of the public's perceptions that the agency can play a more
active role in shaping. Just as with other industries, if the public sees the organization as
operating efficiently and without major problems, they are more likely to trust and be
comfortable using their service. In addition, if the customer feels valued and cared for while
using the service, it will surely make their feelings towards the transit agency more positive.
TCRP Report 122 (2008) suggests that making customers feel that transit is for people like them
is highly correlated with support for, and use of, the system. For these reasons, it is crucial that
public perception of the transit agency be included when trying to model customer loyalty.
In many industries, trust has been used as a motivating factor in loyalty. The rider's
loyalty could be increased if they have confidence in the agency and trust them to provide
adequate service and to fix problems in a timely manner. Having trust in the gate agents, bus
drivers, and rail operators will also help rider's feel at ease when using transit, which will
promote continued use of the service. While this feeling of confidence or trust in the provider is
an important aspect of the service experience, the data was not available to include it as a factor
in this study.
Service value is the fourth factor that will be used to explain customer loyalty in the
public transportation context. Since such travel occurs daily, customers are generally very
concerned with the value they receive for the fare they pay. If the price of a ride seems unfair
when compared to the service they receive, a rider will be more likely to choose another mode.
The last factor expected to influence loyalty that will be examined in this study is
problem experience. As in other industries, the more problems the customer encounters while
using public transportation, the less likely they will be to continue to ride it in the future.
Problems can occur in many forms, from physical breakdowns to communication gaps, and each
type will be included in further analysis.
Attractiveness of alternatives and switching costs will not be used as drivers of customer
loyalty in the public transportation context. Many costs are associated with switching travel
modes. When a customer abandons transit service in favor of the auto, they have to consider gas
prices, maintenance costs, and even the cost of the car itself if they do not currently own one.
Sometimes another mode may be appealing, such as a personal vehicle, but switching costs are
simply insurmountable (for example for a captive rider who rides transit because they cannot
afford a car). However, in general the differences between these alternatives are significant and
likely to play a factor in a choice customer's loyalty to public transportation. Unfortunately, this
data is not readily available for this study and these factors cannot be included in this analysis.
To summarize, Table 2-3 lists constructs that have been studied as drivers of customer
loyalty in other industries, drivers that would ideally be studied in a public transportation
application, and the drivers that will be studied in this thesis based on available data. It also lists
the concepts used to describe loyalty itself in each category. The relationships between these
factors and loyalty will be tested using structural equation modeling in the remaining chapters.
Table 2-3: Hypothesized Drivers
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3 Chicago Transit Authority's Customer Experience
Survey
With a clear picture of the definition of loyalty, its influencing factors, and the methodologies
used to describe the relationships between them, the design of the research for customer loyalty
modeling in the public transportation context can be developed. The first step is finding usable
data for the Chicago Transit Authority to serve as an example of the transit industry. From there,
appropriate data must be extracted so that the modeling technique can be carried out. This
chapter provides a detailed look at each step of this process.
Data from the CTA's 2008 Customer Experience Survey was available to the researcher
for this study. Customer loyalty modeling requires a wide variety of questions relating to many
different aspects of the service and provider in order to get a complete picture of all of the levers
that drive someone's willingness to continue to use the system and to recommend it to others.
This survey provides information about customers' satisfaction with the service quality provided,
their perceptions of the transit agency as an organization, problem occurrence, service value, and
customer satisfaction; each of these sections are recognized drivers of customer loyalty, making
this survey practical for use as a case study. The CTA survey is designed to gauge the overall
perceptions of the service, not relating to specific experiences. For loyalty modeling, these big
picture perceptions are desirable since loyalty decisions are usually not based on only a single
service encounter.
To measure loyalty itself, the CTA asks if the rider is willing to use the system again and
if they would recommend the service to their family and friends. These two responses capture
both behavioral and attitudinal components of loyalty as defined in chapter 2. Each of these
measures will be considered separately in the modeling process to determine if the other model
factors influence these two measures in different ways. It also allows for satisfaction to be used
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as a construct separate from customer loyalty, one that is important in loyalty's formation but, on
its own, does not completely quantify loyalty.
Again, the need to test the generality and applicability of this research approach to other
transit agencies cannot be ignored. Due to the limited development of this type of research in the
public transportation industry, motivations and methods had to be drawn from other industries
and then applied to the circumstances of public transportation. The hypotheses that will be made
in Chapter 4 regarding the relationship of customer loyalty with its driving factors are based on
the transit industry in general, and verified with CTA data.
A detailed description of the survey collection method, its respondents, and of the
specific survey data to be used to represent the various model factors is presented in the
following sections.
3.1 Collection Method
Every two years since 1995 the CTA has conducted a Customer Experience Survey that contains
questions regarding all aspects of CTA services, as well as the rider's socioeconomic information
and their perceptions of the agency's performance.
A private company conducts the surveys during the winter months using a random digit
landline telephone methodology supplemented by a group of cell-phone only riders to ensure a
well-balanced sample. In each household, the person over 16 years old who had the most recent
birthday and had ridden a CTA bus or train in the previous month was recruited for the survey.
The respondent quota is set at 2030 regular riders and 415 occasional riders. Regular riders are
defined as those who have ridden a CTA bus or train in the previous week; occasional riders are
those who take CTA at least once a month but less than once a week. The sample is also
stratified by geographic area and mode with minimum quotas for each mode/area combination.
Because the data captures varying and disparate aspects of the customer experience,
several techniques are used to lessen the burden on survey respondents, including question block
rotation, question branching, split ballots and group randomization. Questions related to rider
behavior and socio-demographic characteristics are asked of all respondents. Of the total 2439
respondents, these techniques reduced the available sample size for this study to 303
observations in order to capture the full range of responses that are expected to influence
customer loyalty.
The data used was from the most recent survey conducted in 2008. Although with a total
of 2439 respondents.
3.2 Demographics and General Ridership Statistics of Respondents
As in most surveys, a wide array of socioeconomic data was collected in the 2008 CTA
Customer Experience Survey. Below is a list of the demographic information collected,
followed by a table and a pie chart showing the category breakdowns for a selection of these
variables.
* Gender HomeZip Code
* Age Home City/Town
* Race Disability of Respondent (if any)
e 2007 Household Income Military Service History
0 Employment Status of Telephone Numbers per Household
e Education Level
* Captive Versus Choice Riders
Table 3-1: Descriptive Statistics for Select Demographic Data
Gender Male 42%
Female 58%
Age Average 47.6 years
Income < $55k 40%
$55k - $100k 22%
> S100k 16%
Prefer not to answer 22%
Figure 3-1 shows the specific reasons reported by riders for using transit; Figure 3-2 categorizes
these responses into two broad categories (captive and choice riders). Another section of the
survey gathered information on trip frequency, trip diversity, and trip purpose. Table 3-2 and
Figures 3-2 through 3-4 summarize the responses.
Figure 3-1: Reasons for Using Transit
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Figure 3-2: Captive versus Choice Riders
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Table 3-2: General Ridership Questions and Summary Statistics
Question Average Standard Deviation
# days on CTA bus in past 7 days 3.54 2.46
# days on CTA train in past 7 days 2.84 2.40
How long customer has been riding CTA (years) 15.55 14.81
# Transfers on Typical Trip 150 1.21
# One-way Trips in past 7 days 7.49 6.65
# Different Bus Routes used in last month 3.86 5.07
# Different Rail Lines used in last month 2.07 2.39
Frequency of ridership' 9% Occasional, 91% Regular Riders
'Occasional riders use CTA on a monthly basis, Regular riders use CTA on weekly basis
Figure 3-3: Transit Mode Split
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Figure 3-4: Accessibility Levef
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2Low accessibility means a customer rates their ease of access to transit as a 1,2 or 3 out of 5,
High accessibility is a rating of a 4 or 5 out of 5.
3.3 Creating Model Constructs from Survey Data
To prepare the survey responses for use in the modeling process, data had to be extracted that
appropriately represented the desired model factors.
3.3.1 Perceptions of the CTA
There are 10 different statements in the survey that refers to distinct aspects of the organization
and operation of the CTA. The respondent is asked to agree or disagree with each statement on a
scale of 1 to 5, where 1 is strongly disagree and 5 is strongly agree. The following table has
summary statistics for all 10 questions.
All the perceptions of CTA survey statements average in the 3-4 range (out of 5),
suggesting room for improvement. The statement with which customers agree the most is "The
CTA effectively manages a large and complex public transportation system" and they agree the
least with "The CTA has efficient and cost-conscious management". The individual questions
will be explored in Chapter 4 where factor analysis will be used to determine the suitability of
Table 3-3: Perceptions of CTA Summary Statistics
Survey Statement Average Standard
Deviation
The CTA has efficient and cost-conscious management 3.01 1.51
The CTA would be a good company to work for 3.73 1.39
The CTA effectively manages a large and complex public 3.97 1.29
transportation system
The CTA considers the needs of its riders when making decisions 3.38 1.48
The CTA does a good job telling riders about route and schedule 3.76 1.43
changes
The CTA provides a consistent level of service to all the 3.43 1.48
geographic areas it serves
The CTA is a customer-friendly organization 3.67 1.39
The CTA responds quickly to problems and issues 3.33 1.50
The CTA effectively manages construction projects to minimize 3.54 1.37
delays and other impacts on customers
The CTA is doing an excellent job upgrading the system 3.58 1.40
each question as a measure of overall perceptions of the agency and whether these 10 questions
can be organized into subcategories.
3.3.2 Service Quality Perceptions
Thirty of the statements contained in the Service Quality Perceptions section of the Customer
Experience survey are suitable for representing the perceptions of service quality. The survey
questions and corresponding categories (as defined by the survey itself) are given in Table 3-4
with descriptive statistics for each. For each statement, respondents rate the performance of
CTA on each attribute on a scale of I to 5, with 1 meaning they think CTA is doing a poor job
and 5 meaning they are doing an excellent job.
As shown in Table 3-4, service quality can be parsed into many different attributes,
ranging from service reliability and on-time performance to the comfort of the transit vehicles
themselves. While all these attributes relate to the larger service quality factor, they each
represent a distinct concept and it is possible that they will interact with other factors and even
customer loyalty in varied ways. In Chapter 4, factor analysis is used to confirm the appropriate
grouping of questions into multiple factors. Further analysis will then be done to determine if it
is better to study service quality as a single factor or to study each service quality element
separately.
3.3.3 Problem Experience
To gain an understanding of the problems that their customer's face on the CTA system, CTA
asked respondents whether or not they had experienced each of 15 types if disruptions in the last
month. Table 3-5 shows the problems examined in the survey is shown in along with the
percentage of customers who reported encountering each within the month prior to the survey.
Table 3-4: Perception of Service Quality by Category
Category Survey Statement Average Standard
Deviation
Service On-time performance 3.28 1.18
Reliability Amount of time between transit vehicles 3. 13 1.16
Getting the rider to their destination on time 3.53 1.20
Minimizing delays resulting from construction or 3.22 1.11
maintenance
Information and Availability of accurate route and schedule information 3.72 1.10
Communications System and route maps are easy to understand 3.93 1.05
Effectiveness of CTA's Customer Service Hotline 3.46 1.26
Availability of CTA system maps 3.73 1.17
Notification of service changes 3.44 1.13
Ease of getting information via the web / internet 4.06 1.04
Ease of using trip planning system on web / internet 3.94 1.14
Clear and timely announcements of the next stop / 4.17 1.03
stations
Visibility of route names and numbers on outside of 3.99 1.09
transit vehicle
Explaining reasons for delays or other problems 3. 14 1.34
Signs in stops / stations are easy to understand 3.96 1.08
Safety Safety from crime where you get on and off the bus or 3.44 1.20
train
Personal safety at the stop or station related to the 3.34 1.21
behavior of others
Personal safety while riding CTA related to the behavior 3.53 1.14
of others
Safety from crime while riding CTA 3.46 1.19
Comfort and Availability of seats 3.17 1.19
Appearance Comfortable temperature on the bus or train 3,81 1.12
Smoothness of the ride 3.53 1.12
Overcrowding on the bus or trains 2.90 1.28
The bus shelter or train station is well lit 3.56 1.23
Availability of shelters/seats at the bus stop/train station 3.18 1.26
Shelters/stations are well-maintained & repairs are made 3.55 1.16
in a timely fashion
Cleanliness of bus/train exterior 3.50 1.07
Cleanliness of bus/train interior 3.34 1.19
Cleanliness of bus stops/train stations 3.32 1.18
Appearance of bus stops/train stations 3.48 1.14
Table 3-5: Frequently Reported Problems
Surve% of Customers whoSu IySttmn Reported the Problem
Unable to find travel information needed at a bus stop or train station 18.2%
CTA employee could not provide rider with the information needed 22.1%
Unable to get on a bus or train because it was crowded 48.2%
CTA Customer Service Hotline could not provide necessary information 15,20
A bus or train did not stop while the rider was waiting at a bus stop/train 409%
station
Did not use a bus or train because it did not arrive when it was supposed to 32.700
Unaware of emergencies or problems with the bus route or rail line 24.4%
A bus or train was dirtier than expected 42.2%
A bus or train broke down while riding it 36.0%
Delayed for an unreasonable amount of time 40.3%
Waited at a stop/station that did not have enough shelter from the weather 52.8%
Felt unsafe at a bus stop/train station 26.4%
Late getting to final destination because a bus or train did not arrive on time 46.90
The bus or train was rerouted and rider did not know where to get on or off 23. 1%
Did not ride the CTA because customer didnt have enough information 6.9%
To measure the severity of each respondent's negative service encounters, problem
experience will be measured by the number of "yes" responses by each respondent, resulting in a
number from 0 to 15. Descriptive statistics of problem experience are shown in Table _3-6 with a
distribution of percentage of customers experiencing each number of problems a month in Figure
3-5.
Table 3-6: Problem Experience Summary Statistics
-Descriptive Statistic Value
Average (problems / month) 4.76
Standard Deviation 3. 68
Figure 3-5: Percent of Customers Experiencing Each Number of Problems per Month
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On average, CTA customers encountered almost 5 problems while riding the system in a the
month. The large variance is verified by the wide distribution seen in Figure 3-5. The largest
percentage of customers had not experienced any of the 15 problems in the month prior to the
survey; there is then a general decreasing trend in the percentage of customers experiencing each
successive number of problems.
3.3.4 Service Value
Respondents are asked to agree or disagree (on a 1 to 5 scale) with the following statements:
"CTA provides quality service at a fair and reasonable price" and "The service received on the
CTA is a good value for the fare paid". The first statement asks the rider whether or not they
feel the fare they pay is fair which then closely relates to the second statement which asks them
to evaluate the benefits received from the service relative to the fare paid. The responses to both
of these questions will be used as a proxy for service value in the analysis. Descriptive statistics
for these responses are shown in Table 3-7.
Table 3-7: Service Value Summary Statistics
Survey Statement Average Standard
Deviation
The CTA provides quality service at a fair and 3.44 1.54
reasonable price
The service I receive on the CTA is a good value for 3.77 1.42
the amount of fare I pay
3.3.5 Customer Satisfaction
The survey contains questions asking customers to rate their overall satisfaction with CTA
service on a scale of 1 to 5 with 1 being very dissatisfied and 5 being very satisfied. Responses
to these questions will be used to model customer satisfaction. Overall, satisfaction scores are
fairly high, with an average of 4.03 out of 5 and a 0.98 standard deviation. However, there is
room for a whole point of improvement to the ratings which is significant given the 5-point
scale.
3.3.6 Customer Loyalty
The survey asks customers both if they would be willing to use the bus or rail service again in
the future and if they are likely to recommend it to others. These two questions serve to
represent a customer's behavioral and attitudinal loyalty, respectively. Descriptive statistics for
these questions are presented in Table 3-8.
Table 3-8: Customer Loyalty Questions
Survey Question
How likely are you to continue to use the
CTA in the future?
How likely would you be to recommend
the CTA to a family member, friend, or
coworker?
and Summary Statistics
Average Standard
Deviation
4.40 0.88
4.43 0.76
As a whole, CTA riders are quite loyal to the system. The goal of the remainder of this research
is to determine what factors specifically influence this loyalty, in what way, and if they influence
the two aspects of loyalty differently.
4 General Population Analysis
This chapter will present the methodology used to model customer loyalty and its antecedents
followed by the results of the analysis for the sample as a whole. Chapter 5 will then explore the
differences in the loyalty models across various population groups. Factor analysis and
structural equation modeling will be used to test hypotheses made about the relationships
between customer loyalty and its drivers. As described in Chapter 2, the methodology has been
drawn from a collection of other industries that have a history of research in the area of customer
loyalty.
The first step is factor analysis which prepares the data for analysis by grouping a variety
of indicators into cohesive factors with each factor representing a different driver of customer
loyalty. After the strongest factor-indicator relationships have been established, structural
equation modeling is used to test the hypothesized relationships between the latent variables
(factors) and the observed constructs. Results will be presented and examined and the best
model chosen. The final model should have strong theoretical support and acceptable goodness
of fit measures that exceed the other tested model structures. Both factor analysis and structural
equation modeling were done applying MiPlus statistical analysis (Muthen and Muth6n 2007).
4.1 Factor Analysis
Table 4-1 lists the loyalty constructs and their drivers to be explored in this analysis. Latent
variables require factor analysis because there are multiple indicators from the survey through
which they can be represented; as distinct from observed constructs which can be directly
represented in the model. The detailed factor analysis for perceptions of CTA as an organization
Table 4-1: Factors to be Explored in the Loyalty Model
Latent Variables Observed Constructs
Perceptions of CTA Problem Experience
Perceptions of Service Quality Customer Satisfaction
Service Value Likelihood of Future Use
Likelihood to Recommend to Others
and service qualict are presented in sections 4.1.1 and 4.1.2, respectively. The formation of the
other constructs will be discussed in section 4.1.3.
4.1.1 Factor Analysis for the Perceptions of Service Quality Loyalty Driver
CTA's Customer Experience survey offered a wide array of questions that asked respondents to
rate various aspects of service quality. A total of 30 questions were identified as possible
indicators of some facet of service quality (see Table 3-4). This group does not include
indicators of the customer's access to transit service, even though this is sometimes considered
part of service quality. While this is an important element of the service provided, it is largely a
result of long-term infrastructure decisions and cannot be drastically improved in the short-term.
The selected 30 questions represent elements of service quality that can be adjusted within a
relatively short timeframe. However, this does not diminish the influence of accessibility on
customer loyalty. Chapter 5 will explore loyalty modeling differences among various groups
within the overall population; one of these segmentations will be between high and low
accessibility customers, since the differences between these two groups may be large enough to
warrant separate analysis.
Within the 30 survey questions, there are several distinct categories of service quality
under which these indicators can be grouped as shown in Table 3-4. The first is service
reliability, or how much customers feel they can depend on CTA to provide consistent service to
get them to their destinations in a timely fashion. Secondly, some indicators fall into an
information and comnnmications category that describes the ways CTA provides necessary
information to its customers. The third grouping, safety, includes all indicators relating to the
customer's well-being while using the system. Finally, the last batch of survey questions all
describe various dimensions of how physically comfortable the customer is while riding on, or
waiting for, CTA buses and trains and the overall appearance of CTA facilities and vehicles.
These indicators will be grouped in a comfort and appearance category since these two
phenomena are closely related; it is hard to feel comfortable in a rail station that has overflowing
garbage cans.
Once the indicators were grouped into these four aspects of service quality, confirmatory
factor analysis (CFA) was used to validate the hypothesized groupings. Since there were strong
beliefs as to which indicators could be mapped into which factors, exploratory factor analysis
was not necessary. In the first iteration of CFA, the goodness of fit measures were not
acceptable. To improve the fit, the factor loadings were examined to determine what, if any,
indicators could be eliminated. All indicators with loadings of greater than the 0.70 threshold
were kept in the analysis. For factors where those high-loading indicators did not capture the
whole picture or underlying concept, additional indicators were kept to ensure the factor was
fully defined. For instance, in the comfort and appearance factor no indicators relating to the
availability of seats on the bus or train had a loading of more than 0.70; however, since
overcrowding is large reason for customer complaints, an indicator representing this
phenomenon was kept in the analysis.
With a well-rounded and highly-loaded set of indicators established, the next step in
improving the goodness of fit measures was to use modification indices to identify indicators
whose error terms might be correlated. There were three indicator pairs that were predicted to
improve the fit the most by allowing for correlation among error terms. This correlation suggests
that each indicator is being affected by a third unmeasured variable. For instance, one pair of
correlated indicators was "system maps are easy to understand" and "availability of CTA system
maps". This pair might be being influenced by a customer's overall satisfaction with the system
maps with each indicator describing a different aspect of the larger unmeasured concept.
Allowing the error terms to be correlated accounts for this similarity and improves the model fit.
Final CFA goodness of fit results are shown in Table 4-2 with the detailed results shown in Table
4-3.
Table 4-2: Goodness of Fit Results for Confirmatory Factor Analysis of the Service
Quality Loyalty Driver
CFI= 0.959
TLI= 0.951
RMSEA = 0.055
SRMR = 0.038
In the final confirmatory factor analysis, all goodness of fit measures meet the acceptable
thresholds, All but two of the factor loadings are above the acceptable 0.70 level. Since there is
logical support for including each of these indicators in the analysis, the results are acceptable.
To ensure the strength of these results, internal consistency and reliability of factors are also
needed. Cronbach's alpha is a reliability measure that signifies the internal consistency of an
index with multiple indicators, such as this one. The level of reliability is generally seen as
acceptable when the alpha value is above 0.70 (Allen 2004). As shown in Table 4-4, the
Cronbach's alpha numbers for all service quality factors are well above this threshold and this
version of service quality confirmatory factor analysis can be accepted as final.
Table 4-3: Confiriatory Factor Analysis Results for the Service Quality Loyalty Driver
Factor
Service Reliability
Information and
Communications
Safety
Comfort and
Appearance
Error Term
Correlations
Indicator
On-time performance
Getting the rider to their destination on time
Amount of time between transit vehicles
Minimizing delays resulting from construction or maintenance
Effectiveness of CTA's Customer Service Hotline
Notification of service changes
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA systen maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Appearance of bus stops/train stations
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Smoothness of the ride
Availability of seats
System and route maps are easy to understand : Availability of CTA system maps
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
Two-Tailed
Estimate
0.865
0.814
0.747
0.745
0.738
0.738
0.737
0.709
0.700
0.651
0.861
0.850
0.775
0.750
0.747
0.717
0.717
0.708
0.706
0.615
0.381
0.369
0.366
S.E.
0.020
0.024
0.029
0.030
0.031
0.031
0.031
0.034
0.034
0.038
0.026
0.026
0.027
0.029
0.029
0.03 1
0.032
0.032
0.032
0.039
0.055
0.057
0.055
Est./S.E.
43.049
33.996
25.472
25.142
23.664
23.695
23.631
21.098
20.327
17.009
33.515
32.541
28.729
26.003
25.313
22.817
22.713
21.830
21.820
15.751
6.924
6.453
6.605
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Cl
Table 4-4: Service Quality Factor Reliability
Factor Cronbach's a
Service Reliability 0.870
Information and Communications 0.867
Safety 0.845
Comfort and Appearance 0.898
4.1.2 Factor Analysis for Perception of CTA Loyalty Driver
As shown in Table 3-3, ten questions in the Customer Experience survey gauge the customers'
perceptions of CTA as an agency, i.e. how it is managed and how customer-friendly it is. Each
question asks the respondent to agree or disagree on a 5 point scale with the given statement.
These ten questions are given in Table 3-3. Unlike the service quality indicators, there do not
appear to be any obvious categories into which these indicators can be divided. Although they
are not immediately apparent, it is still possible that there are natural indicator groupings that
exist within this set and, since there are no apriori beliefs, the Kaiser criterion test followed by
exploratory factor analysis is warranted. Eigenvalues drop below 1.0 after extracting only one
factor; additional variables do not account for a significant amount of variance in the observed
indicators. The Kaiser criterion, therefore, indicates that these 10 statements reflecting a
customer's perceptions of CTA should be grouped into a single factor. In this case, exploratory
factor analysis is not necessary because there is no decision to be made regarding which
indicators map to which factor.
Confirmatory factor analysis was then completed to obtain factor loadings for each
survey statement onto the consolidated perceptions of CTA factor with the results for factors,
statements, and factor loadings shown in Table 4-5. The Cronbach's alpha reliability measure is
0.888. Table 4-6 presents the goodness of fit measures.
Table 4-5: Perceptions of CTA Confirmatory Factor Analysis Results
Indicator Two- S.E. Est./S.E. P-Value
Tailed
Estimate
The CTA is a customer-friendly organization 0.745 0.030 25.160 0.000
The CTA responds quickly to problems and issues 0.734 0.031 23.995 0.000
The CTA is doing an excellent job upgrading the system 0.727 0.031 23.422 0.000
The CTA considers the needs of its riders when making 0.707 0.033 21.573 0.000
decisions
The CTA has efficient and cost-conscious management 0.696 0.034 20.770 0.000
The CTA effectively manages a large and complex public 0.676 0.035 19.315 0.000
transportation system
The CTA effectively manages construction projects to 0.656 0.037 17.919 0.000
minimize delays and other impacts on customers
The CTA does a good job telling riders about route and 0.586 0.041 14.193 0.000
schedule changes
The CTA provides a consistent level of service to all the 0.582 0.042 14.002 0.000
geographic areas it serves
The CTA would be a good company to work for 0.554 0.043 12.762 0.000
Table 4-6: Goodness of Fit Results for Perceptions
Measure
CFI =
TLI=
RMSEA =
SRMR =
of CTA (
Value
0.971
0.962
0.057
0.031
onfirmatory Factor Analysis
While only 4 of the 10 indicators meet the 0.707 factor loading threshold, all are
reasonably high and each covers an important aspect which may shape a customer s perception
of the organization. None of the modification indices between indicators suggested error term
correlations, which is supported by theory because each of the indicators represents a distinct
aspect of a customer's perceptions of the agency. These results are thus accepted as final, which
is also supported by the goodness of fit statistics and the reliability measure being well within the
established acceptable ranges.
4.1.3 Formation of Other Constructs to be Included in the Analysis
The remaining constructs (service value, problem experience, satisfaction, likelihood offut ure
use, and likelihood of recommending to others) do not require factor analysis. Service value has
two representative questions in the survey, which is the minimum number of indicators necessary
to form a latent variable for this concept. Both indicators will be used in further analysis. Even
though problem experience has more than one representative question in the survey, factor
analysis will not be done because it is being used as an additive measure. Recall that there were
15 problems listed and respondents were asked to indicate whether or not they had experienced
each of these problems in the past month; the number of "yes" responses was then summed for
each respondent to form a single problem experience measure, acting as an observed construct.
Customer satisfaction and the two loyalty constructs (likelihood offuture use and likelihood of
recommending to others) each have only one representative question in the survey. In this case,
each of these variables will be represented as an observed construct in the modeling process.
Table 4-7 summarizes the specific survey questions used to represent these remaining variables.
4.2 Structural Equation Modeling
Building the structural model can be a difficult and daunting task. The measurement model has
been established with the pre-SEM factor analysis presented in section 4.1. However, the
structural model has been built on a completely theoretical base that has not been fully tested in
the literature. While relationships between certain factors (such as service quality and
satisfaction) have been studied extensively (Vizquez-Casielles et. al. 2009, Rhee 2009,
Dabholkar 1995), this is one of the first applications combining all of the aforementioned
Table 4-7: Definition of Remaining Model Factors
Sub-Category
ofProblems
Experienced
in a Month
Construct
Problem
Experience
Value Fare Paid
Fair Price CTA provides quality service at a fair and reasonable price
Customer A4 How satisfied the rider is with riding CTA buses or trains
Satisfaction
Customer Likelihood of How likely the rider is to recommend CTA buses to others
Loyalty Recommending
Others
Likelihood of How likely the rider is to continue to use CTA buses in the future
Future Use
factors to explain customer loyalty. Because of this, there are several different techniques that
can be used to form the structural model.
Top-Down modeling is the first approach in which the model is formed by starting with
the high level concept that the research is investigating (i.e customer loyalty) and then working
backwards to identify the conceptual drivers of this construct. This type of model building does
not immediately take into account data availability; rather it stays at a high level and
characterizes loyalty based on its conceptual definition. Once a theoretical model has been
established and concepts have been defined as finely as possible, available data is considered and
best-fit proxies are assigned to each piece of the model.
Individual Questions
Unable to find travel information needed at a bus stop or train station
CTA employee could not provide rider with the information needed
Unable to get on a bus or train because it was crowded
CTA Customer Service Hotline could not provide necessary information
A bus or train did not stop while the rider was waiting at a bus stop/train station
Did not use a bus or train because it did not arrive when it was supposed to
Unaware of emergencies or problems with the bus route or rail line
A bus or train was dirtier than expected
A bus or train broke down while riding it
Delayed for an unreasonable amount of time
Waited at a stop/station that did not have enough shelter from the weather
Felt unsafe at a bus stop/train station
Late getting to final destination because a bus or train did not arrive on time
The bus or train was rerouted and rider did not know where to get on or off
Did not ride the CTA because customer didn't have enough information
The service received on the CTA is a good value for the fare paidService Taluefr the
The second way of building the structural model takes the opposite approach, starting
with the available data. Data is grouped into factors based on the factor analysis results. These
factors are then grouped based on whether they are believed to be input or output measures. The
input measures can be thought of as level one of the model and output measures as level two. If
plausible or necessary, input measures can be further aggregated into categories. A priori beliefs
may suggest that some input variables influence the output measures while others influence other
input measures. In the latter case, it may be best to assign the input measures to more than one
level. Hypothesized relationships between the measures are then tested.
Both of these methods for forming a structural model require apriori hypotheses about
the relationships between the constructs included in the analysis. These hypotheses are formed
based on theory, logic, and knowledge of the idiosyncrasies of the public transportation industry
itself
4.2.1 Hypothesized Relationships between Model Factors
Once the factors have been established, the next step is to formulate hypotheses as to how these
factors might interact with each other, and ultimately, how each may impact customer loyalty.
These hypotheses must be based on theoretical beliefs and only once the theory has been
established should the statistical support be tested (Garson 2010).
Some relationships are more straightforward than others; for example, it has been well
established in the literature that service quality should positively influence customer satisfaction.
However, there are some factor relationships that are not as clear, specifically those involving the
perceptions of CTA factor. First, the main structure of the model will be built with the
relationships that are supported with straightforward a priori beliefs. Following these
hypotheses, the relationship between perceptions of CTA and other model factors will be
discussed. Finally, the possibility of including the most complex factor, perceptions of service
quality, as a hierarchical factor is examined.
Hypotheses Forming the Main Model Structure For now, we will exclude perceptions qf
CTA and build the model based on a priori beliefs about the relationships among the remaining
factors. These factors can be divided into three levels, as shown in Table 4-8. Each factor is
hypothesized to have effects on all factors at successive levels, as well as with other factors at the
same level.
Table 4-8: Factor Categorization
Level I Level II Level III
Problem Perceptions of Service Customer Satisfaction
Experience Quality
Service Value Likelihood of Future Use
Likelihood of Recommending to
Others
Problem Experience acts as an exogenous variable, with hypothesized influences on both the
Level II and Level III variables. It is not hypothesized to be affected by any of the other model
factors, because it is presumably a direct and objective measure of the number of problems
experienced. However, a customer who encounters a high number of problems while using the
service will likely have lower ratings of their overall experience; all variables in Level II and
Level III are factors hypothesized to suffer from high problem occurrence.
Hi: Problem Experience has a negative effect of Perceptions of Service Qualify
H2: Problem Experience has a negative effect on Service 1V,'ahle
H: Problem Experience has a negative effect on Customer Satisfaction
H-4: Problem Experience has a negative effect on Likelihood of Future Use
Hj: Problem Experience has a negative effct on Likelihood of Recommending to Others
Perceptions of service quality and service value are both hypothesized to have positive effects on
the output measures (or Level III factors). These two factors, in combination with problem
experience can be considered evaluation measures for various aspects of the service experience.
Each of these factors is expected to influence a customer's overall evaluation of the service,
which can be represented by customer satisfaction and the two loyalty measures.
H6: Perceptions of Service Quality' has a positive effect on Custoner Satisfaction
H-: Perceptions of Service Quality has a positive effect on Likelihood of Future Use
Hs: Perceptions of Service Quality has a positive effect on Likelihood of Recommending
to Others
H 9: Service V alue has a positive effect on Customer Satisfaction
Hi0: Service VI'alue has a positive effect on Likelihood of Future Use
H1 : Service ' alue has a positive effect on Likelihood of Recommending to Others
Service value evaluates the quality of service received against the fare paid; it then seems logical
that perceptions of service quality would have a positive correlation with the value of the service.
H1n: Perceptions of Service Quality has a positive effect on Service V1'alue
Also, as discussed in Chapter 2, it is hypothesized that customer satisfaction is not a part of
customer loyalty, but rather an important driver of it.
Hl,: Customer Satisfaction has a positive effect on Likelihood of Future Use
H/I1: Customer Satisfaction has a positive effect on Likelihood of Recommending to
Others
Hypotheses Involving the Perceptions of CTA Factor With a majority of the model
structure established, it is now time to consider the effects of the perceptions of CTA factor. To
which level does this factor belong? There is sufficient support to argue that it should reside at
Level II. For this arrangement, customer's perceptions of the agency are hypothesized to be
built from their service experiences. The rider goes into the service experience with no biases
and no preconceived notions about public transportation or the agency itself After using the
service, the customer forms perceptions of CTA based solely on their experiences riding the
transit system. This level of service is captured by problem experience, service quality, and
service vahte. Perceptions of CTA can be thought of as an output measure, similar to customer
satisfaction and and the two loyalty measures. The following additional hypotheses represent
this configuration.
H, ia: Perceptions qf Service Quality has a positive effect on Perceptions of CTA
H]6 ,,: Service V alue has a positive effect on Perceptions qf CTA
Hi -a: Problem Experience has a negative effect on Perceptions of CTA
However, it can also be argued that perceptions of CTA should be represented as an exogenous
variable at Level I. This configuration reflects the situation where customer's come into a
service experience with pre-established perceptions of the transit agency. These perceptions are
formed by outside sources, such as media or their general opinions of public or government
agencies. Expectations for the level of service are formed based on these perceptions and these
expectations are compared with the actual service received in the service evaluation. This
reverses the direction of hypotheses 15a - 17a and also adds two hypotheses to show the
influence ofperceptions of CTA on the Level III variables.
H i b: Perceptions qf CTA has a positive effect on Perceptions of Service Quality
HI6b: Perceptions of CTA has a positive effect on Service Value
Hi .: Perceptions of CTA has a negative effect on Problem Experience
H1 : Perceptions of CTA has a negative effect on Customer Satisfaction
H 9: Perceptions of CTA has a negative effect on Likelihood of Future Use
H2 0 : Perceptions qf CTA has a negative effect on Likelihood Recommending to Others
Since there is theoretical support for both configurations, they will each be explored in the
modeling process.
How to Represent the Perceptions of Service Quality Factor The final decision to be made
is how to represent this complex factor in the modeling process. Factor analysis helped to divide
perceptions of service quality into four subcategories (service reliabiliy, information and
communication, safety, and comfort and appearance) but the a priori beliefs relate to how other
model factors interact with the service quality concept as a whole and not to how they interact
with these individual categories. For the sake of the hypotheses, service quality was represented
as one entity. However, since it is unclear whether the subcategories have distinct and important
impacts on the other model factors or if they simply act together to form a hierarchical overall
service quality factor, both structures will be tested in the modeling process. Figures 4-1 and 4-2
illustrate the two possible structures.
Selecting Models for Further Analysis Both the Top-Down and Bottom-Up modeling
approaches were explored in order to arrive at the final models. Many variations of the structural
model were tested but, ultimately, two configurations were chosen for further analysis. In
choosing the final models, there were two major decisions to be made: should perceptions of
CTA be included as an input or an output measure and how should perceptions of service quality
be represented in the model? Table 4-9 shows all possible combinations of these choices and
shows which combinations were chosen for further analysis.
Figure 4-1: Service Quality Factor Structure Option 1
Other Factors in the Model
Figure 4-2: Service Quality Factor Structure Option 2
Other Factors in the Model
Table 4-9: Possible Model Structures
Perceptions of Perceptions of
CTA as an output CTA as an input
Perceptions of Service
Quality as separate
measures
Perceptions ofService Configuration A Configuration BQuality as a unified factor
The chosen model structures were the most meaningful and theoretically grounded formulations.
When each component (service reliability, ilnformation and communications, safety, and comfort
and appearance) was modeled as its own factor and the individual effects on other model factors
were tested, the impact of all of these factors was weak and seemed to under represent the true
influence of service quality on a customer's satisfaction with the service and their loyalty to the
service. When modeled as a hierarchical factor with each individual component loading onto
one composite perceptions of service quality factor, its effects played a much stronger role in the
model. The relationships in the model not involving service quality did not change significantly
between the two factor structures. Therefore, since the second hierarchical structure showed the
hypothesized strong effects of service quality on the other model factors, this structure was
chosen. For perceptions of CTA, there is strong reasoning to view it as an input measure at Level
I, but there is also sufficient evidence that this factor may be acting as an output measure (Level
111). Since there are no a priori beliefs as to what configuration is more realistic, further analysis
is required.
The results for the two hypothesized configurations are presented in the following two
sections. In the graphical depiction of the models, solid lines represent significant relationships
(p-value less than 0.05) and therefore support the hypothesis; dotted lines are those hypotheses
that were insignificant when tested. A correlation matrix of all model factors is presented in
Appendix B.
4.2.2 Configuration A Structural Equation Model Results
(Hypotheses 1-14 and 15a-17a)
The results for the first version of the structural equation model, using perceptions qf CTA as an
output measure, are shown in Figure 4-3 with goodness of fit measures shown in Table 4-10.
For a clearer presentation, only the structural model results are shown. Latent variables are
represented by ovals and directly observed variables are represented by rectangles. The
measurement model results, including indicators and factor loadings for all latent variables, are
included as Appendix D.
Table 4-10: Structural Equation Model Goodness of Fit - Configuration A
Measure Value
CFI= 0.941
TLI= 0.935
RMSEA= 0.045
SRMR = 0.045
The goodness of fit results all fall well within the acceptable ranges suggested in
Appendix A. 12 of the 17 hypotheses were confirmed to be statistically significant in the
structural model. Table 4-11 summarizes the direct, indirect, and total effects between the
influencing factors and the output measures.
The model results provide insights into the factors that have the biggest impact on each
output measure. The loyalty measures both show interesting but different results. Likelihood of
fiuitre use has total effects similar in magnitude for every influencing factor except problem
experience, which shows slightly less influence. Perceptions of service quality, service value,
and customer satisfaction impact it positively, while problem experience has a negative impact.
This suggests that behavioral loyalty is at least moderately affected by all aspects of service
provision, making each factor a candidate for improvement if the agency wishes to increase
repeat patronage.
The second measure of loyalty, likelihood of recommending to others, shows very
different results. This measure is most heavily influenced by perceptions of service quality; this
impact is twice as strong as any factor's impact on likelihood of future use. Attitudinal loyalty is
moderately affected by both problem experience and customer satisfaction. Service value has
negligible influence on this factor, perhaps meaning that customers recognize that evaluating the
value of service greatly depends on the individual and their rating probably has little bearing on
how others will perceive this same construct. If agencies wish to take advantage of loyal
customers free marketing when they recommend the service to their friends, they will see the
greatest return on investment if they improve service quality but should also minimize problem
occurrence.
Customer satisfaction has moderate and significant effects on both measures of customer
loyalty so it is also important to understand what is driving this factor. Again, perceptions of
service quality has the strongest relationship with this factor with large direct and total effects;
this reinforces the importance of continuous improvement to all areas of service quality in order
to keep ratings high and in turn increase customer loyalty. It is also important to minimize
problem experience as it also has strong direct effects on customer satisfaction, which results in
indirect effects on customer loyalty. Finally, service value also has moderate effects on this
factor and the agency should attempt to communicate the value that riding transit can provide to
its riders through marketing messages.
The final output measure is perceptions of CTA. The effects ofperceptions of service
quality are very strong on this factor and therefore highly influential to how customers perceive
the transit agency. Problem experience and service value, although not as strong, also have very
significant impacts on perceptions of CTA. Improvements to all of these three areas will help
shape riders opinions of the agency, with the most dramatic results coming from service quality
improvements. If the quality of service is upgraded, the expectations of what the agency
provides will be increased and perceptions of how the agency operates will also rise.
Overall, this model configuration shows strong effects stemming from the perceptions of
service quality factor. Three of the four output measures have very strong direct effects from
this factor and improving it will produce the highest increases in all output measure ratings,
including attitudinal customer loyalty. However, the impacts of the other influencing factors
should not be ignored; they also play an important role in the model and improvements in these
factors will also help improve ratings of output measures. The relationships between the first-
order service quality latent variables and the second-order perceptions of service quality latent
variable are also important. In this configuration, comfort and appearance loads the most
strongly on this second-order factor, followed by service reliability, information and
conmmunications, and safety. This reflects how well each of these first-tier factors explains the
overall service quality concept.
Four of the six unsupported hypotheses stem from the problem experience factor. The
relationships between this factor and all of the output measures except customer loyalty are
insignificant. This does not diminish the importance ofproblem experience on these output
measures because its effects are still seen indirectly through the other factors in the model. The
Figure 4-3: Structural Equation Modeling Results - Configuration A) Information and Comfort and
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Table 4-11: Direct, Indirect, and Total Effects on Output Measures - Configuration A
Output Measures
Likelihood of
Perceptions of CTA Customer Satisfaction Likelihood of Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total Direct Indirect Total
Problem Experience Insig. -0.408 -0.408 -0.129 -0.324 -0.453 Insig -0.158 -0.158 Insig -0.300 -0.300
Perceptions of Service Quality 0.501 0.257 0.758 0.451 0.152 0.603 Insig 0.241 0.241 0.375 0.131 0.506
Service Value 0.422 N/A 0.422 0.250 N/A 0.250 0.181 0.054 0.235 Insig 0.054 0.054
Customer Satisfaction N/A N/A N/A N/A N/A N/A 0.217 N/A 0.217 0.217 N/A 0.217
fact that the relationship betweenproblem experience and customer satisfaction is significant
means that its impact on satisfaction scores can not be completely mediated by the other
constructs. Similarly, although the problem experience to service value relationship is
insignificant, it still shows its influencing indirectly through perceptions of service quality.
4.2.3 Configuration B Structural Equation Model Results
(Hypotheses 1-14, 15b-17b, and 18-20)
Goodness of fit results are shown in Table 4-12, the structural model results in Figure 4-4, and
the direct, indirect, and total effects on the output measures in Table 4-13.
Table 4-12: Structural Equation Model Goodness of Fit - Configuration B
CFI= 0.941
TLI = 0.935
RMSEA= 0.045
SRMR = 0.045
First, it should be noted that the goodness of fit results are exactly the same for both
configurations. This should be expected as the models are statistically equivalent. Twelve of the
17 hypotheses were confirmed to be statistically significant in the structural model. Table 4-13
summarizes the direct, indirect, and total effects between the influencing factors and the output
measures. Most of the insignificant relationships are those between the Level I factors
(perceptions qf CTA and problem experience) and the output measures. Again, this is not to say
that these factors are not important, they just shows their effects indirectly through mediating
variables. Complete results can be found in Appendix E.
Starting with likelihood offuture use, each output measure will again be examined
individually. The impacts of all influencing factors are similar and significant to Configuration
A, but are higher in magnitude. This suggests that all factors fairly equally affect repeat
patronage but do so in a more powerful way when perceptions of CTA is considered an input
measure. To increase behavioral loyalty, agencies should provide an even focus on improving
each model factor.
Attitudinal loyalty, or likelihood of recommending to others, shows practically identical
relationships with problem experience, perceptions of service quality, and service value as
Configuration A. Improvements to the first two of these three influencing factors will yield the
improvement in terms of attitudinal loyalty, since they have the strongest direct effects.
However, this configuration also suggests that improving perceptions of (TA will also help
increase this component of loyalty.
The last output measure is customer satisfaction. Although all influencing factors show
significant impact on this measure, perceptions of CTA, problem experience, and perceptions of
service quality 's influence is twice as large as that of service value. To improve satisfaction,
focus should be on the first three factors but attention should still be paid to improving
customer's perceptions of the value they receive for the service.
Looking at the overall effects of each influencing factor on all output measures, this
configuration shows much more even results. All influencing factors, with the exception of
service value and customer satisfaction, have direct effects on the output measures that fall
between 0.300 and 0.500. This suggests that each of these three factors should receive equal
focus in terms of improvements since they all influence the loyalty measures by similar but
significant magnitudes.
The loadings of the individual service quality components onto the perceptions of service
quality factor are of the same magnitude and order as in Configuration A. This is to be expected
since the placement of the perceptions of CTA factor should have no effect on the strength of
these loadings.
As a final note on this configuration, there is one relationship that is insignificant here
that was significant in the previous model. The relationship between perceptions of service
quality and service value is no longer significant. One explanation for this is that in
Configuration A, this relationship was a spurious result. Configuration B suggests that both of
these service evaluation measures are affected by perceptions of CTA and when this factor is not
included as an input (as in Configuration A) this false relationship appears because there is an
underlying correlation between these two measures that is not being explained by the model
structure. This is similar to allowing for error terms to be correlated in factor analysis. There is
some unobserved measure directly affecting both of these factors, and since it is not represented
in the model, the correlation between the factors' error terms should be allowed to be freely
estimated. Here, the relationship between perceptions of service qualitv and service value acts as
that correlation. However, this is only one explanation of the result. This relationship was
hypothesized to exist because, by definition, service value ratings depend on the perceived
service quality. If this is the case, then Configuration B does not fully support the a priori
beliefs. Although it was not able to investigate in this analysis, further analysis into this
relationship is necessary.
Although this is a notable difference, it is not enough to declare one model as a better
representation of customer loyalty than the other. Each configuration represents a separate yet
equally theoretically supported structure of the factors that impact customer loyalty. From the
above results, it is not possible to undoubtedly refute one model as preferable over the other.
Both show complex and strong relationships between loyalty and its motivating factors and both
support a majority of the hypotheses formed at the beginning of the modeling process. In reality,
it is likely that both of these configurations occur simultaneously in a long-term and cyclical
relationship. A customer may come into the service experience with negative preconceived
notions about the provider (perceptions of CTA as an input measure) but after repeated exposure
to superior service, those perceptions slowly become more positive (perceptions of CTA as an
output measure). Time series data would help to explore the dynamic between these factors
further but this information was not available in this study. Both models will be accepted as
simultaneous representations of customer loyalty for this case study of the transit industry.
However, for ease of discussion in the remainder of the analysis presented in this paper, only
Configuration B will be considered.
Figure 4-4: Structural Equation Modeling Results - Configuration B
Effects on Output Measures - Configuration B
Perceptions of
CTA
Problem
Experience
Perceptions of
Service Quality
Service Value
Customer
Satisfaction
Output Measures
Likelihood of Likelihood of
Customer Satisfaction Future Use Recommending to Others
Direct Indirect Total
Insig
-0.133
0.398
0.200
N/A
0.385 0.385
-0.267 -0.400
N/A
N/A
N/A
0.398
0.200
N/A
Direct Indirect
Insig
Insig
0.312
0.374
0.233
0.525
Total
0.525
-0.361 -0.361
0.093
0.047
N/A
0.405
0.421
0.233
Direct Indirect Total
Insig
Insig
0.444
Insig
0.226
0.381 0.381
-0.329 -0.329
0.090
0.045
N/A
0.534
0.045
0.226
Table 4-13: Direct, Indirect, and Total
5 Market Segment Analysis - Methodology and Results
Analyzing the population as a whole provides an overall view of the drivers of customer loyalty
for what would be considered an average customer. However as in most services, transit riders
have defining characteristics and when groups with similar characteristics are examined
separately, the modeling results may be different than those for the "average customer". These
differences can occur in the measurement model results (measurement non-invariance) or in the
structural model (population heterogeneity). Measurement invariance applies when there is no
difference in the factor loadings or intercepts across the various groups; measurement non-
invariance is when at least some of these values are different. Population heterogeneity occurs
when factor means, variances, and covariances differ between groups. (Muth6n and Muthen
2007) The nature of the transit industry gives rise to distinct groups among its customers, and
the different characteristics of each group are expected to affect the loyalty model.
5.1 Choosing Market Segments
Public transportation provides an alternative to the personal vehicle as a travel option. Some
customers use the service because it is more attractive to them than their car; however, some
customers use the service because it is simply their only travel option. Theoretically, it is
expected that the loyalty models of these two groups will be different. Captive riders' reasons
for riding transit stem from their lack of travel choices and they may still continue to ride transit
even if they are not happy with the service they receive. Choice riders will make decisions by
comparing the service with other options; if the transit service degrades, they will switch to
another mode. Captive riders also evaluate the service but since they do not have a choice, it is
expected that these evaluations, as represented by the influencing factors, will not play as strong
a role in their loyalty model. These fundamental differences between groups relating to their
decision process leading to their riding transit will most likely be seen in the descriptive statistics
of the model factors, as well as the MIMIC and MGA results.
Another division among transit riders stems from how accessible transit is for them. One
of the biggest challenges faced by transit agencies across the globe is providing access to all
geographic areas. High density areas are more economically feasible to serve and, given the
budgetary restrictions facing most agencies, lower density areas usually cannot be provided with
the level of service they deserve. This causes many customers in low density areas to have long
access journeys to the nearest bus stop or train station. These customers are considered to have
low accessibility to public transportation. Those riders living in the city center or other highly
populous areas are likely to have a stop or station within a short walking distance and probably
have a variety of bus routes and train lines from which to choose. The varied levels of
accessibility to public transportation will almost certainly have an impact on a customer's loyalty
to the service.
The last grouping to be explored is that between the modes of public transportation. Bus
and rail provide different kinds of service and provide it at different levels of quality. Bus
service allows for more point-to-point service but train service is usually thought of as more
reliable and preferable for making longer trips. Given these fundamental differences in service
provision, examining the variations in factor ratings and loyalty structural models between
(primary) rail and (primary) bus riders is appropriate.
Before further analysis can be done, it is necessary to explore basic ridership statistics for
each group to determine if the varied loyalty model results can be attributed directly to the
segmentation or if there are other circumstances that affect the outcome. Table 5-1 shows this
comparison for all groups.
Table 5-1: Average Ridership Statistics by Market Segmentation
Ridership Statistic Captive Choice Low High Bus Rail
# of davs on CTA bus in 4.48 2.96 3.10 3.84 4.06 1.85
past 7 days
# of davs on CTA train in 3.19 2.65 2.81 2.97 2.64 3.51
past 7 days
# of One-way Trips in past 7.34 7.71 6.67 8.09 7.29 8.15
7 days
Frequency of ridership 4.46% 11.83% 9.43% 8.74% 8.62% 9.86%
Occasional Occasional Occasional Occasional Occasional Occasional
Riders Riders Riders Riders Riders Riders
Reasons for Transit Mode - - 34.91% 37.16% 41.38% 22.54%
Choice Captive Captive Captive Captive
Riders Riders Riders Riders
Primary Bus or Rail Rider? 85.71% 70.43% 75.47% 75.41% - -
Bus Riders Bus Riders Bus Riders Bus Riders
In the captive vs. choice segmentation, the choice group contains proportionately more
occasional riders than the captive group. This means that those who choose to ride transit over
other available modes ride transit less frequently than those who have no other choice. The
percentage of captive riders who primarily ride the bus is also higher than that of choice
customers. These two findings suggest that whatever differences may arise in the loyalty models
between these groups could also be attributed to the fact that captive riders are more regular
riders who take the bus more often. Any results should be examined with this in mind.
Looking at the low and high accessibility customers, the most significant difference is in
the average number of one-way trips taken in the seven days prior to the survey. High
accessibility customers reported around 8 trips while those with low accessibility only reported
7. This is expected since those with high accessibility most likely take transit for a wider variety
of trip purposes than those who have a long journey to a stop (station). Again, it should be kept
in mind that any loyalty differences found between low and high accessibility customers could
be due in part to the differences in frequency.
Finally, ridership characteristics can be examined between modes. As expected, bus
riders had taken more trips on the bus in the seven days prior to the survey and rail riders had
taken more trips on rail. The glaring difference, however, is in the percentage of captive riders
that make up each group. The primary bus rider group is made up of many more captive riders
than the primary rail rider group. As with the captive vs. choice segmentation, when looking at
differences between modal groups, any conclusions made from the results of the loyalty models
cannot be verifiably attributed to one segmentation or the other. The author realizes this is a
limitation of this analysis but with a limited sample size, further segmentation is not possible.
Sections 5.2 through 5.5 will present the results of ANOVA, MIMIC, and multiple group
analysis for each market segmentation. ANOVA analyzes the one-to-one relationship between
each model factor and the group segmentation variable without controlling for any other factors.
MIMIC shows the differences in the effects on each factor by each group (segment) and allows
the researcher to compare these effects across factors. Finally, MGA looks at the differences in
the relationship between the factors for each group. For MGA results, the limited sample size
does not provide enough observations to free all factor loading and path coefficient parameters
between the groups, therefore factor loadings have to be held constant across groups. The author
recognizes that this will decrease the goodness of fit of the multiple group analysis results but
believes it is still important to examine the path coefficient differences. Results were examined
with this limitation in mind.
5.2 Loyalty Differences between Captive and Choice Riders
This section examines the differences in loyalty and its influencing factors caused by a rider's
reason for taking transit: necessity or choice. Analysis results will be summarized with complete
results presented in Appendices F and G.
5.2.1 Captive vs. Choice Descriptive Statistics
Table 5-2 shows that the significant differences between the factor ratings of captive and choice
riders occur in the likelihood offutuire use and problem experience factors.
Table 5-2: Captive vs. Choice ANOVA Results
Captive Choice F F
Average Variance Average Variance Statistic Critical
Perceptions of CTA 3.63 0.89 3.48 1.06 1.60 3.87
Problem Experience 5.45 13.44 4.41 13.40 5.55 3.87
Service Reliability 3.21 0.95 3.33 0.94 1.08 3.87
Information and Communications 3.76 0.76 3.70 0.73 0.40 3.87
Safety 3.26 1.51 3.48 0.99 2.86 3.87
Comfort 3.33 0.90 3.40 0.69 0.44 3.87
Service Value 3.42 2.08 3.72 1.61 3.37 3.87
Customer Satisfaction 4.06 1.10 4.15 0.86 0.57 3.87
Likelihood of Future Use 4.01 1.13 4.74 0.33 59.58 3.87
Likelihood of Recommending to Others 4.41 0.68 4.55 0.45 2.46 3.87
The first observation at first may seem counterintuitive; captive riders report that they are
less likely than choice riders to continue riding transit in the future. If this is their only option,
what reason would they have to stop using the service? However perhaps it suggests that, given
another option, captive riders would readily choose that over transit. Almost all of their ratings
of service quality, service value, and customer satisfaction are lower than those of choice riders.
They may feel stuck riding this mode, which leads to lower service ratings, and a readiness to
change modes if the opportunity arose. This suggests that a decision with choices is a better
indication of true commitment than a forced choice.
Secondly, captive riders on average report experiencing one more problem a month than
choice riders. This is not a surprising finding for much the same reason as above. Feeling
trapped into this travel mode might result in some resentment towards the transit service provider
and this could cause these captive riders to report experiencing more problems. Minor
disruptions that might not be memorable or important to a choice rider may be more often
reported by captive riders if they have a general resentment towards the mode. These captive vs.
choice rider anomalies are further supported in the MIMIC and multiple group analysis results
reported below.
5.2.2 Captive vs. Choice MIMIC Model (O=Captive, 1=Choice)
The results of this analysis are presented in Table 5-3; the effect of the captive vs. choice dummy
variable was tested for each model factor and the coefficients, standard errors, and significance
(to a 0.05 confidence level) are included below. The goodness of fit results, all in the acceptable
range, are shown in Table 5-4.
In Configuration B, the results are similar to what the ANOVA results predicted, but they
also show some added effects. It suggests that not only do choice riders generally report
experiencing fewer problems and are more likely to continue to use the service in the future, but
they also have higher safety and service vale ratings. The higher service value ratings are
logical. Choice customers must see a benefit in taking transit that makes it superior to their car;
this additional benefit drives up transit's value.
Table 5-3: Effects of Captive vs. Choice on
Beta S.E. Significant?
Perceptions of CTA -0.068 0.061
Service Reliability 0.074 0.049
Information and Communications -0.038 0.051
Safety 0.116 0.053 X
Comfort 0.047 0.048
Service Value 0.164 0.051 X
Problem Experience -0.167 0.051 X
Customer Satisfaction 0.014 0.047
Likelihood of Future Use 0.347 0.049 X
Likelihood of Recommending to Others 0.068 0.053
Table 5-4: Captive vs. Choice MIMIC Goodness of Fit Results
CFI.= 0.942
TLI= 0. 0.36
RMSEA 0.043
SRMR.= 0 .045
5.2.3 Captive vs. Choice Multiple Group Analysis
Figure 5-1 shows the MGA structural model results for Configuration B with significant
relationships shown as solid lines with path coefficients and insignificant paths shown as dotted
lines. The direct, indirect and total effects for each segment are shown in Table 5-5. Goodness of
fit results are in Table 5-6 and the chi-square difference test results are in Table 5-7. Using a chi-
square distribution table, the critical difference in chi-square values was determined for the
corresponding difference in degrees of freedom. In these results, the difference in chi-square
between the unconstrained model for the market segmentation and the constrained model for the
general population was larger than this critical value, meaning that this segmentation produces
significantly different model results.
each Model Factor
Figure 5-1a: Captive Riders MGA Model Results - Configuration B
- Likelihood of
Recommending to
Others
Figure 5-1b: Choice Riders MGA Model Results - Configuration B
Table 5-5: Direct, Indirect, and Total Effects on Output Measures for Captive
a) Captive Riders
and Choice Riders
Output Measures
Customer Likelihood of Likelihood of
Satisfaction Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total
W Perceptions of CIA Insig 0.291 0.291 Insig 0.087 0.087 Insig 0.286 0.286
dProblem Experience Insig -0.185 -0.185 Insig -0.055 -0.055 Insig -0.181 -0.181
OL Perceptions of Service 0.407 Insig 0.407 Insig Insig Insig 0.3 99 Insig 0.399
rC Quality
Service Value Insig N/A Insig Insig Insig Insig Insig Insig Insig
Customer Satisfaction N/A N/A N/A 0.298 N/A 0.298 Insig N/A Insig
b) Choice Riders
Output Measures
Customer Likelihood of Likelihood of
Satisfaction Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total
Perceptions of CTA Insig 0.585 0.585 Insig 0.654 0.654 Insig 0.462 0.462
Problem Experience -0.164 Insig -0.164 Insig -0.037 -0.037 Insig -0.041 -0.041
a Perceptions of Service 0.435 Insig 0.435 0.362 0.097 0.459 0.422 0.109 0.531
Quality
Service Value 0.297 N/A 0.297 0.402 0.066 0.468 Insig 0.075 0.075
i Customer Satisfaction N/A N/A N/A 0.223 N/A 0.223 0.251 N/A 0.251
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Table 5-6: Captive vs. Choice MGA Goodness of Fit Results
CFI = 0.885
TLI = 0.876
RMSEA= 0.063
SRMR = 0.069
Table 5-7: Chi-Square Difference Test Results for Captive vs. Choice Segmentation
Captive/Choice Overall Difference
Config. A Chi-Square 1863.357 917.893 945.464
df 1168 571 597
Config. B Chi-Square 1859.937 916.809 943.128
df 1166 570 596
Building on the observations made from ANOVA and MIMIC results, problem experience plays
a more prominent role in the captive rider's model than it does for choice riders. Not only do
captive riders report experiencing more problems in a month, each additional problem also has a
stronger negative impact on their service quality ratings. Captive riders might already have
animosity built up about having to take transit for all of their trips and it is logical that
encountering problems on top of this existing negative attitude will significantly affect their
perceptions of service quality.
Service vahte does not seem to be a factor considered by captive riders when deciding
whether or not to be loyal to the transit system. Likelihood offuture use is only directly affected
by customer satisfaction, and likelihood of recommending to others is only directly affected by
perceptions of service quality. Service value should not play a leading role in the loyalty
decisions of captive riders because there is no need for them to do the cost-benefit analysis which
defines this construct. They are not choosing to ride the service so whether or not they feel they
are getting good value for their money is not a factor they have to consider.
The relationship between perceptions of CTA and perceptions of service quality is
stronger for choice riders. If a choice rider comes into the service with high opinions of the
transit agency, they are much more likely to have high service quality ratings than those who
take transit out of necessity.
The order of the strength of the factor loadings of the first-tier service quality factors on
the second-tier perceptions of service quality factor is the same for both but the magnitudes vary
slightly. Captive riders have consistently higher loadings for each individual service quality
factor. This suggests that these components more fully capture the overall concept for captive
riders than they do for choice riders, although the loadings for both groups are high enough to be
considered acceptable.
It should be noted that the model for choice riders is very similar to those of the overall
population. This should be expected. All of the hypotheses and theory upon which the original
models were based had the underlying premise that people were making a travel decision
between various modes. They take all aspects of the service into account (reliability, safety,
problems, etc) and make their future mode choice decisions based on their collective experience.
These are the hypotheses underpinning the Chapter 4 models; therefore it is not surprising that
the choice rider's model fits this structure very well. The nuances of the captive riders were
apparent in their MGA structural model, as well as in the ANOVA and MIMIC analysis of factor
means.
5.3 Loyalty Differences with Level of Accessibility
First, a measure of accessibility must be formed. The Customer Experience Survey contains a
series of questions that ask the respondent to rate how well the CTA does with the following four
statements on accessibility. Each was rating on a scale of 1 to 5 with 1 meaning a poor job and 5
meaning an excellent job.
. Availability of CTA service where the respondent lives
" Availability of CTA service where the respondent works
" Availability of CTA service to the places the respondent wants to go
" Availability of CTA service when the respondent needs to travel
The average of the four responses was calculated; those respondents with an average of 4 and
above were considered to have high accessibility and those with an average of less than 4 were
placed in the low accessibility group. This division was made based on the distribution of
accessibility scores, as shown in Figure 5-2. Analysis results will be summarized below with
complete results shown in Appendices H and 1.
Figure 5-2: Distribution of Accessibility Ratings
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5.3.1 High vs. Low Accessibility Descriptive Statistics
The ANOVA results, as presented in Table 5-8, demonstrate that having convenient and easy
access to CTA seems to have positive effects on every aspect of the loyalty model, keeping in
mind that the frequency of use also increases with accessibility. Those with low accessibility on
average rated every factor lower than the high accessibility respondents. The difficulty in
reaching a bus stop or train station not only has a negative impact on service quality ratings, but
it extends even deeper. Low accessibility customers could feel neglected by CTA and therefore
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have more negative perceptions of the agency. They also report experiencing more problems a
month. This could be related to expectations; they are already walking longer distances to get to
the service and once they get there, they expect undisrupted service and any small disruption will
be reported as a problen Another explanation for the increased reported problems among
Table 5-8: High Vs. Low Accessibility ANOVA Results
Low Access High Access F F
Average Variance Average Variance Statistic Critical
Perceptions of CTA 2.99 1.06 3.82 0.75 3.87
Problem Experience 5.68 14.39 4.32 12.84 3,87
Service Reliability 2.70 0.73 3.60 0.82 3 87
Information and Communications 3.09 0,61 4.05 0.52 3 87
Safety 2.79 1.04 3. 73 1.03 5766: 3 87
Comfort 2.86 0.60 3.65 0.67 3 87
Service Value 3.00 1.87 3.95 1.50 3.87
Customer Satisfaction 3.57 1.21 4.43 0.55 62 2 3 87
Likelihood of Future Use 4.24 0.93 4.59 0.64 387
Likelihood of Recommending to Others 4.23 0.81 4.63 0.36 2 3 87
low accessibility customers is that they likely have longer journeys on transit since the poorly
served areas are often outside of the city center. These longer trips give more exposure to the
system with more time to encounter problems. All of these lead to lower ratings of service
value, satisfaction, and both of the loyalty measures. This preliminary examination of the
average and variance of factor ratings divulges the significant role that accessibility plays in the
minds of transit customers.
5.3.2 High vs. Low Accessibility MIMIC Model (O=Low Access, 1=High Access)
Tables 5-9 and 5-10 contain the results of MIMIC modeling for both high and low accessibility
customers. Reiterating the differences in the descriptive statistics, the results show the effects of
accessibility on nearly every model factor, resulting in higher factor means. However, the
loyalty measures are not significantly affected by the accessibility variable, This suggests that
when examined individually, as in ANOVA, high accessibility promotes higher loyalty ratings,
however, when considering the whole loyalty model and the interactions between all factors,
accessibility does not have direct effects on behavioral or attitudinal loyalty. This implies that
the benefits of high accessibility strongly represent themselves in the factors influencing loyalty,
which in turn increase loyalty ratings indirectly. This model allows the researcher to identify
these specific mechanisms through which accessibility influences loyalty. The following section
will use MGA to further examine the distinct differences in factor relationships among these
accessibility groups.
Table 5-9: Effects of Accessibility on each Model Factor
Beta S.E. Significant?
Perceptions of CTA 0.419 0.052 X
Service Reliability 0.230 0.051 X
Information and Communications 0.363 0.050 X
Safety 0.235 0.055 X
Comfort 0.213 0.050 X
Service Value 0.087 0.056
Problem Experience 0.013 0.060
Customer Satisfaction 0.184 0.048 X
Likelihood of Future Use 0.037 0.060
Likelihood of Recommending to Others 0.046 0.058
Table 5-10: Accessibility MIMIC Goodness of Fit Results
CFI = 0.940
TLI = 0.933
RMSEA = 0.045
SRMR = 0.045
5.3.3 High vs. Low Accessibility Multiple Group Analysis
MGA model results for the different levels of accessibility are shown in Figure 5-3 with the
direct, indirect and total effects summarized in Table 5-11. The goodness of fit and chi-square
results are presented in Tables 5-12 and 5-13. The chi-square difference tests shows that this
Figure 5-3a: Low Accessibility MGA Model Results - Configuration B
Figure 5-3b: High Accessibility MGA Model Results - Configuration B
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Table 5-1t: Direct, Indirect,
a) Low Accessibility
and Total Effects on Output Measures for Low and High Accessibility Riders
Output Measures
Customer Likelihood of Likelihood of
Satisfaction Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total
Perceptions of CTA Insig 0.298 0.298 Insig 0.325 0.325 Insig 0.246 0.246
Problem Experience Insig -0.198 -0.198 Insig 0.064 0.064 Insig -0.164 -0.164
Perceptions of Service 0.487 Insig 0.487 Insig 0.157 0.157 0.403 Insig 0.403
Quality
Service Value Insig N/A Insig 0.435 Insig 0.435 Insig Insig Insig
00 Customer Satisfaction N/A N/A N/A Insig N/A Insig Insig N/A Insig
b) High Accessibility
Output Measures
Customer Likelihood of Likelihood of
Satisfaction Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total
Perceptions of CTA Insig 0.401 0.401 Insig 0.502 0.502 Insig 0.471 0.471
Problem Experience -0.213 -0.049 -0.262 Insig -0.143 -0.143 Insig -0.175 -0.175
a Perceptions of Service 0.236 Insig 0.236 0.330 0.067 0.397 0.467 0.071 0.538
Quality
Service Value 0.197 N/A 0.197 0.198 0.056 0.254 Insig 0.059 0.059
i Customer Satisfaction N/A N/A N/A 0.286 N/A 0.286 0.300 N/A 0.300
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Table 5-12: Accessibility MGA Goodness of Fit Results
CFI= 0.868
TLI = 0.857
RMSEA= 0.062
SRMR = 0.076
Table 5-13: Chi-Square Difference Test Results for Accessibility Segmentation
Accessibility Overall Difference
Config. A Chi-Square 1806.183 917.893 888.290
df 1168 571 597
Config. B Chi-Square 1804.373 916.809 887.564
df 1166 570 596
segmentation also shows significant differences between groups. The importance of the
distinction between high and low accessibility riders remains very apparent in these results. The
low accessibility group shows only one direct and significant driver of likelihood offiuture use
and that driver is service value. This value of service construct becomes an important mediating
factor for low accessibility customers. While their perceptions of service quality do not directly
impact their loyalty decisions, they more strongly impact their service value ratings. The
interaction between perceptions of service quality and service value is only significant for low
accessibility customers. These place much more importance on the value of service they receive
rather than the quality of service.
As seen in the ANOVA results, problem experience is higher for low accessibility riders
and this phenomenon translates into Configuration B's structural model. Not only do these
customers report more problems, but each of these problems has a high negative impact on their
perceptions of service quality.
The differences in the loadings of the service quality latent variables onto the second tier
unifying service quality factor are also interesting. The strongest loading for customers with low
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accessibility is confort and appearance; for choice riders, it is service reliability. This suggests
that for those customers with convenient transit access, whether or not the train arrives on time is
the most important aspect of service quality. Intuitively, this is as expected. These customers
usually live in the central city, have shorter rides, and are probably more familiar with the
system; so of the four service quality factors, reliability is the one with which they would be
most concerned. For those customers with poor accessibility, comfort and appearance plays a
stronger role perhaps because once they actually get to a transit facility, they appreciate being
able to sit down and have a comfortable experience.
Similar to the choice rider group, the high accessibility loyalty model follows that of the
general population. Most of the hypotheses underlying the structure of the Chapter 4 model
assume that customers have fairly easy access to transit services. Difficult accessibility makes
the car or other mode choice more attractive and, in turn, decreases the overall appeal of public
transportation. This added level of complexity is verified and explained by the many differences
in factor averages and structural models between accessibility levels.
5.4 Loyalty Differences between Modes
The survey asked customers to identify how often they rode the bus and how often they traveled
on the rail system. Those riders who primarily used the bus are considered "bus riders" and
those who primarily used rail are considered "rail riders". Analysis results will be summarized
with complete results shown in Appendices J and K.
5.4.1 Mode Descriptive Statistics
The ANOVA results for bus and rail riders are presented in Table 5-14. There are no substantial
disparities between the two modes' factor averages and variances. From an objective standpoint,
perhaps the service quality would be better on one mode than the other, but when the responses
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are from those customers who primarily use one mode over the other, they are evaluating the
service based on their expectations of that specific mode and not comparing it to other transit
choices.
Table 5-14: Mode ANOVA Results
Bus Rail F F
Average Variance Average Variance Statistic Critical
Perceptions of CTA 3.65 0.88 3.52 1.23 0.91 3.87
Problem Experience 4.74 13.61 4.85 13.68 0.05 3.87
Service Reliability 3.34 0.74 3.39 0.99 0.12 3.87
Information and Communications 3.79 0.80 3.66 0.72 1.20 3.87
Safety 3.36 0.97 3.32 0.90 0.06 3.87
Comfort 3.61 0.49 3.51 0.46 1.15 3.87
Service Value 3.14 1.29 3.14 1.40 0.00 3.87
Customer Satisfaction 4.14 0.86 4.07 1.24 0.26 3.87
Likelihood of Future Use 4.41 0.80 4.63 0.55 3.56 3.87
Likelihood of Recommending to Others 4.49 0.55 4.49 0.54 0.00 3.87
It should also be noted that the sample size is heavily weighted to bus customers. This is
reflective of the Chicago transit system, which provides 2,517 miles of bus routes compared to
224.1 miles of rail track (Chicago Transit Authority Facts at a Glance). However, this skew
leaves very few observations of primary rail customers, which will affect the quality of the
model results.
5.4.2 Mode MIMIC Model (O=Primary Bus Rider, 1=Primary Rail Rider)
The results of MIMIC model using mode at the dummy variable are shown in Tables 5-15 and 5-
16. The differences in the model for primary bus and rail riders are minimal. The only factor
affected by the mode dummy variable is service valte. The model results show rail riders having
a higher value of the service than bus customers. This is consistent with the descriptive statistics
and is logical considering the differences in the two modes; rail operates on its own right of way,
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experiencing fewer delays from outside sources than the buses and provides a level of service
that is of higher value to its customers even though it has a higher fare.
Table 5-15: Effects of Mode on each Model Factor
Beta S.E. Significant?
Perceptions of CTA -0.067 0.060
Service Reliability 0.048 0.048
Information and Communications -0.03 3 0.050
Safety 0.089 0.052
Comfort -0.011 0.047
Service Value 0.154 0.050 X
Problem Experience -0.017 0.052
Customer Satisfaction -0.025 0.046
Likelihood of Future Use 0.064 0.054
Likelihood of Recommending to Others 0.005 0.052
Table 5-16: Mode MIMIC Goodness of Fit Results
CFI= 0.936
TLI= 0.928
RMSEA= 0.046
SRMR = 0.045
5.4.3 Mode Multiple Group Analysis
Figure 5-4 contains the results for the MGA model for bus and rail riders with the direct, indirect
and total effects presented in Table 5-17. Table 5-18 shows the goodness of fit results and the
chi-square difference test results in Table 5-19 show that this segmentation is also significant.
The results vary greatly between the modes. Perceptions ?fservice quality has no
outgoing effects on the output measures for rail riders, and acts itself as an output measure just
like customer satisfaction and the loyalty measures. For rail riders, both likelihood offuture use
and likelihood of recommending to others are directly affected only by customer satisfaction.
Satisfaction is only directly influenced by service value, and service value is only directly
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Figure 5-4a: Bus MGA Model Results - Configuration B
Figure 5-4b: Rail MGA Model Results - Configuration B
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Table 5-17: Direct, Indirect, and Total Effects on Output Measures for Bus and Rail Riders
a) Bus Riders
Output Measures
Customer Likelihood of Likelihood of
Satisfaction Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total
Perceptions of CTA Insig 0.367 0.367 Insig 0.580 0.580 Insig 0.318 0.318
Problem Experience -0.116 -0.096 -0.212 Insig -0.136 -0.136 Insig -0.097 -0.097
U Perceptions of Service 0.427 Insig 0.427 0.363 0.155 0.518 0.430 Insig 0.430
Quality
Service Value Insig N/A Insig 0.347 Insig 0.347 Insig Insig Insig
Customer Satisfaction N/A N/A N/A 0.167 N/A 0.167 Insig N/A Insig
b) Rail Riders
Output Measures
Customer Likelihood of Likelihood of
Satisfaction Future Use Recommending to Others
Direct Indirect Total Direct Indirect Total Direct Indirect Total
Perceptions of CTA Insig 0.408 0.408 Insig 0.237 0.237 Insig 0.225 0.225
Problem Experience Insig Insig Insig Insig Insig Insig Insig Insig Insig
Perceptions of Service Insig Insig Insig Insig Insig Insig Insig Insig Insig
Quality
Service Value 0.463 N/A 0.463 Insig 0.269 0.269 Insig 0.256 0.256
Customer Satisfaction N/A N/A N/A 0.580 N/A 0.580 0.552 N/A 0.552
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Table 5-18: Mode MGA Goodness of Fit Results
CFI= 0.883
TLI = 0.873
RMSEA = 0.065
SRMR = 0.066
Table 5-19: Chi-Square Difference Test Results for Mode Se
Config.
Config.
gmentation
Mode Overall Difference
A Chi-Square 1913 917.893 995.107
df 1168 571 597
B Chi-Square 1911.119 916.809 994.31
df 1166 570 596
influenced by perceptions of CTA, which is negatively impacted by problem experience. This
suggests that service quality is irrelevant in loyalty ratings. Perhaps this is because the provided
level of service on rail is fairly consistent; it operates on its own right of way and is less affected
by exogenous factors than the bus service. With the exception of major service disruptions, rail
service quality it nearly static and perhaps is taken as a given to rail riders. This makes whether
or not that service is a good value for the fare they pay the most important factor in their mode
choice decisions. With fairly consistent service quality, this makes rail customers highly
sensitive to fare increase; as soon as they stop feeling they are getting a good value, they will
choose another modal option.
When examining the loadings of the service quality components onto the service quality
latent, differences between the modes can be seen. Bus riders are most concerned with comfort
and appearance and service reliability while rail riders place the most emphasis on information
and communications. This suggests that bus riders are very concerned with the comfort of their
ride and the punctuality of the provided service perhaps because they are probably less likely to
get a seat on the bus so when they do get a comfortable ride, it greatly improves their service
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experience. Information and comnnmnications is important to rail riders, which coincides with
the less personal feeling when using the rail service. There is not much, if any, interaction with
CTA employees so these customers rely on being provided with accurate information in order to
have a satisfactory trip.
5.5 Summary of Market Segmentation Results
Each segmentation showed important differences between the groups being analyzed. Captive
riders, who also tend to be more regular riders who take the bus more frequently than choice
riders, reported experiencing more problems and the MGA loyalty model shows that each of
these problems has a more severe effect on their service quality ratings. It is crucial that transit
agencies address the concerns of the captive riders because this is the group that, given the
opportunity, will most likely choose a competing alternative. Even though transit is currently
their only mode choice, their likelihood offuture use ratings are less than those of choice riders.
If the goal is to keep a loyal customer base, something should be done to turn this trend around
and to win over captive riders so that they do not feel trapped into taking transit and begin to
perceive it as a more enjoyable experience.
The most striking differences between segments were those between high and low
accessibility riders. The ANOVA results showed more negative ratings of all factors in the low
accessibility group. Although ridership statistics show them taking less trips on transit in a week,
riders with inconvenient access journeys are likely taking longer trips on than those riders who
have high accessibility and therefore live closer to the city center. The low accessibility leads
not only to poor service quality ratings, but also extends and effects all other model factors. The
MIMIC model, however, shows that accessibility's effect on loyalty is not direct; the low loyalty
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ratings seen in the ANOVA result from the negative impact of low accessibility on all other
model factors which then, in turn, degrade customer loyalty. With all of these negative effects
an inconvenient access journey, why do these riders continue to use transit? The MGA results
show that service vahte plays an important role in their decision; if they see the benefits
outweighing the cost, they will continue to use the service. Although difficult in a constrained
budget scenario, transit agencies should attempt to keep this value as high as possible for these
low accessibility customers so as to increase their loyalty.
The last segmentation between bus and rail riders provided the least glaring differences in
model results. This could be partly due to the fact that the sample was heavily weighted towards
bus riders (77% bus compared to 230 rail). In any case, a few interesting results were found.
MIMIC results suggest that rail riders have higher service value ratings and the effects of
perceptions of service quality in their loyalty model are minimal. Transit agencies are able to
provide a more consistent level of service to its rail customers, due to the lack of exogenous
factors when compared to bus; this consistent service comes to be expected by these riders and
then only in the case of major disruptions do service quality ratings become important in loyalty
decisions.
Public transportation has unique circumstances that cause these segmentations to be
important, when they may play no role in other industries. When considering how to market
service improvements and what aspects of service to focus efforts for improvement, transit
agencies should consider these differences within their customers and do their best to tailor these
communications to the various market segments.
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6 Summary and Conclusions
In the common circumstance of budget constraints, fierce competition from the private
automobile, and the difficulty of providing equitable service to all customers, public
transportation agencies are constantly searching for efficient strategies to provide the best
possible level of service to their customers within their means. While the end goal is different
(maximized profitability versus fair and equitable service), there are lessons to be learned from
the private sector. Other industries have realized the many benefits, including reduced costs,
provided by customers who remain loyal to their service over their competitors. Loyal
customers provide free marketing by recommending the service to their family and friends.
They also require less attention from employees since they know what to expect from the
service. Once comfortable, these customers start to diversify and ramp up their use of the
service. Finally, they gain trust in the provider and the longer they remain loyal, the harder it is
for competitive services to attract them elsewhere. These numerous benefits each act as revenue
increasing or cost reducing measures. Understanding what drives customers to be loyal to transit
can bring these benefits to an industry where efficient use of resources is of the utmost
importance.
Structural equation modeling is the common method for determining the strength of
specific factors influencing customer loyalty and it has proven useful in the public transportation
industry as well. Once these drivers have been identified, transit agencies can target specific
areas for service improvements that will give them the most return on investment in terms of
loyalty. By improving just the customers' perceptions of these factors, ratings will increase,
which in turn will increase customers' willingness to use the service in the future and their
willingness to recommend it to others. Finally, by identifying which factors are most important
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to key market segments, marketing strategies can be developed to target each group's specific
needs.
The CTA Customer Experience Survey provided a rich data set for a case study using this
approach. Due to variability in customer bases, service provision, and geographic circumstances
among transit providers, the results from this case study cannot be directly applied to other
transit agencies; however, the approach used to arrive at these results and the benefits from
understanding their implications are generalizable and can be put in place by any public
transportation agency.
6.1 Summary of Results for the General Population
A customer's likelihood to use the service in the future was fairly evenly affected by perceptions
of service quality, service value, and customer satisfaction. This finding supports the hypothesis
that the behavioral aspect of customer loyalty is based on a logical decision process in which
customers evaluates all aspects of service before choosing their future travel mode. On the other
hand, attitudinal loyalty was much more strongly affected by perceptions of service quality than
by any other factor. For a customer to recommend the service to others there must be a high
quality of service. The customer may feel that service value and customer satisfaction are more
personal and subjective evaluations of service and therefore they do not play as strong of a role
in their recommendations; they recognize that others' evaluation of these factors may differ from
their own.
The complexities of a customer's perceptions of CTA are also demonstrated in the results
of this analysis. There is theoretical and statistical support for this factor to be included either as
an input measure or as an output measure. When considered an output measure, this factor is
influenced directly by perceptions of service quality and service value and indirectly by problem
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experience. This configuration suggests that a customer comes into the service experience with
no expectations, they evaluate the service they receive and then use those evaluations to form
their opinions of the agency.
However, it also seems logical that the perceptions of CTA factor can alsoact in the
reverse direction and influence the other model factors. Customers may come into the service
experience with certain expectations that have been formed by outside influences such as the
media and experiences with other public agencies. These expectations could cause the ratings of
the service (such as perceptions of service quality, service vahe, and problem experience) to be
skewed. This second circumstance is represented by Configuration B where perceptions of CTA
was considered to be an input. The reality is most likely that both of these directions of
influence exist simultaneously, in a long-term feedback loop fashion. Over time, the direction of
causality switches back and forth, each of them affecting the other.
6.2 Summary of the Results of Market Segment Analysis
A customer's reasons for using transit could stem from necessity or from choice. Transit
provides a public service as a way of moving people around a metropolitan area without the use
of a personal vehicle. Some customers use transit because it is more convenient for them than
using their car, and others are forced to use transit because they do not have any other options.
The differences caused by the customer's reason for using public transportation were apparent in
this analysis as each group of riders showed different results. Captive riders reported
experiencing more problems and each additional problem caused a more severe drop in service
quality ratings than for choice riders. These riders depend of public transit and when problems
occur they do not have the option of choosing another mode; therefore, these riders will put up
with more problems but they will show their discontent with their service quality ratings. Also,
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captive riders do not place a premium on service value. Since they are riding out of necessity,
the value of service has no bearing on their future mode choice decisions.
The second segmentation was between different levels of accessibility. On average,
customers with high access to transit services rated every factor in the model higher than those
customers with low accessibility. Customers who have easy access to transit likely have more
route choices, more frequent service, and in general more pleasant travel experiences. Those
with low accessibility continue to use transit because they see some value in the mode. If they
have other travel options, they continue to use transit because, even with the poor accessibility,
they feel that the value they receive for the fare they pay overcomes this inconvenience.
The final segmentation was between those customers who primarily use CTA buses and
those who primarily ride CTA rail. These groups showed the least differences, although the
sample was heavily weighted towards bus customers. The main difference that did result was
that for rail riders, the effects of service value are more pronounced and those ofperceptions of
service quality are dampened. This is most likely due to the level of service on the rail network
being more consistent than that of the bus network. Rail's dedicated right of way and faster
speeds inherently provides higher service quality in the form of minimization of problems from
outside factors and decreased point-to-point travel times.
6.3 Marketing Implications
The results of this research provide useful information in terms of what areas to target for service
improvements and what groups within the service population these improvements should be
marketed to in order to increase customer loyalty. This study allows transit agencies to pinpoint
which factors among perceptions of CTA, problem experience, perceptions qf service quality,
and service value are most likely to show the most return on investment in terms of customer
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retention and increases in positive word-of-mouth recommendations. For some of these factors,
such as service quality, communicating service improvements are straightforward. However,
some factors, such as perceptions of CTA and service value can present a greater challenge. As
previously discussed, a customer's perceptions of the transit agency are partly formed by outside
sources over which the agency itself has no control. On the other hand, there have been studies
on which aspects of transit service customers most identify with and perhaps tailoring marketing
messages towards these areas will help increase overall perceptions of the agency. For instance,
survey results reported in TCRP Report 122 showed that customers have much higher opinions
of public transportation when they feel the mode is for people like them. Communicating this
message could be one effective way of improving perceptions of CTA and could even raise
service value ratings by communicating the personal benefits that transit can provide.
Not only does this study identify on which areas to focus improvements, but it also has
implications as to which segment's loyalty will be most affected by these changes. In order for
this information to be useful, transit agencies must be able to market specifically to these various
groups. With the market segments identified (captive vs. choice, low vs. high accessibility, and
bus vs. rail riders) it is possible to do this, at least to some extent. Bus and rail riders, quite
obviously, are easily targeted by communicating different marketing messages to users of the
different modes. Areas of low accessibility could be defined geographically, and the bus routes
and rail stations in that area provide a perfect medium for target audience messaging. Finally,
demographic and geographic data from the survey could be used to identify if there are any areas
with clusters of captive riders. If so, these areas should be the focus of messages specifically
tailored to those customers who use transit out of necessity.
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Transit agency marketing departments should think carefully in communicating about
their service improvements. This study shows that their various customer bases identify more
highly with some factors than others and marketing strategies should address these differences in
order to obtain the highest increases in customer loyalty.
6.4 Customer Research Implications
The depth and breadth of the CTA's Customer Experience Survey has provided the agency with
a wide array of useful information about its riders. Customer loyalty modeling is just one of the
many possible applications of the collected data. As technology improves, transit agencies have
more and more data sources available to them. Automatic fare collection devices, automatic
passenger counters, GPS and automatic vehicle location systems all provide detailed information
on the actual and objective level of service being provided. However, what none of these data
sources can discern is how the customers perceive the service that they are receiving. As with
all services, the customer's perceptions and opinions of the level of service are what drives their
decision to continue riding or to defect to another mode. These perceptions are largely based on
the level of service provided but are also influenced by personality traits and personal values;
these intangibles can cause the same service to garner different service ratings from different
customers. By melding the automatically collected data sources with customer surveys, transit
agencies can gain a greater understanding of how the service they are providing is perceived by
the customer and how those perceptions are affecting their travel decisions.
6.4.1 Suggested Content of Customer Surveys to Support Loyalty Modeling
The data required for loyalty modeling consists of three parts: data for the influencing
factors, data for loyalty itself, and customer-distinguishing data such as demographics and socio-
economics. Before the survey can be designed, the transit agency must decide which factors to
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analyze as potential drivers of customer loyalty. These factors will likely be similar to those
examined in this study but could include other factors that are specific to the region or agency.
The chosen set of factors should then be broken down into individual survey questions that touch
on every aspect of the conceptual factor. It is best to include as many questions as possible
without the survey becoming overwhelming to the respondent; later, the researcher can parse the
data to use only the questions that provide the most insight into the overall factor.
For the second data requirement, a loyalty measure must be decided upon. Ideally, the
survey will capture both a customer's intended behavioral loyalty as well as their attitudinal
loyalty. Finally, various segments of the population may have distinctive loyalty influences. In
order to test for these differences, demographic, socio-economic, and ridership statistics should
be gathered in the survey. The differences among groups may vary across transit agencies and it
is up to each individual organization to decide which segmentations will have the most
meaningful differences in their customer base. This study saw dramatic differences between
captive and choice riders as well as between riders with high and low accessibility; since these
are characteristics common to customers of all transit agencies, it suggests that data for these
segmentations be collected and analyzed in any loyalty modeling application.
6.4.2 Suggested Framework for Customer Loyalty Modeling
This study has provided motivation for customer loyalty modeling and presented an example
case study of the modeling process with the Chicago Transit Authority. Although this is the first
known detailed application of this method in the public transportation industry in the United
States, its relevance extends far beyond Chicago. All public transportation agencies have the
opportunity to benefit from implementing the customer loyalty modeling process. It allows them
to better understand the motivations behind their customer's loyalty to the service and also
allows them to develop appropriate marketing strategies to increase this repeat patronage across
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their whole customer base. That being said, what are the necessary steps for a public
transportation agency to complete this process?
e Design a customer survey based on the recommendations in section 6.3.2 that includes a
wide breadth of areas of the transit agency's service for the customer to evaluate.
* Conduct the survey and obtain a sample that is a representative subset of the general rider
population.
" Use descriptive statistics to complete preliminary analysis of the survey responses. This
will provide a general picture of the current conditions of the transit service as perceived
by the customers themselves.
* Analyze the descriptive statistics for various groups within the sample and develop
hypotheses as to which groups are likely to have enough distinctions to warrant further
in-depth analysis.
" Use factor analysis to confirm that survey responses that fall under each hypothesized
influencing factor of customer loyalty load well together. The results from this analysis
will determine what data should be used in the modeling process and forms the
measurement model of the structural equation model.
" With influencing factors established, create hypotheses of the relationships between these
factors and how each of them may influence customer loyalty. This creates the structural
model (or paths) of the overall structural equation model.
* Use appropriate statistical software to test hypotheses and specify factor loadings and
path coefficients in the structural equation model. Re-specify model, if necessary, based
on theory until acceptable goodness of fit results are achieved.
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" Examine model results to find the largest contributors to customer loyalty and develop
marketing strategies that communicate to customers that these areas have been targeted
and are being improved.
" Monitor the effectiveness of these marketing strategies and adjust them to ensure that
customers are getting the right message.
" Complete this process annually (if feasible) and track changes to loyalty drivers and
patterns.
" If possible, track repeat patronage by asking survey respondents to provide their
smartcard number. Use this data to compare revealed and stated loyalty of the customer
base.
6.5 Future Research
If customer loyalty in the public transportation context is studied further, there are a few
improvements and additions to this analysis that should be considered. Replicating this study for
other agencies will hopefully validate this methodology and also bring to light any differences in
loyalty and its influencing factors in different areas of the country. It is expected that this base of
influencing factors will be fairly constant throughout other case studies, but the interactions
between them may vary.
The limitations of this study should be addressed in future studies. First, a larger sample
size is desirable. With more observations, MGA could be done to a fuller extent and more
parameters could be freed between groups. This would give a more accurate fit for the models.
Also, more investigation should be done into the causality direction for perceptions of CTA.
This study shows evidence of it being both and input and an output measure. Conducting further
1 -)
analysis to truly understand the dynamic of this factor will allow transit agencies to better
understand it and therefore make more effective improvements to its ratings.
In any future application, from a customer research point of view, it would be helpful to
have a survey that was collected on an annual basis and was consistent in the questions asked.
This would provide time series data and from this data, the interactions between model factors
could also be analyzed dynamically, as opposed to a one-time static examination. Also, it would
be very useful to have repeat patronage data; this would allow for comparison between the
customer's intent to re-use the service and their actual travel behavior. This could be done by
asking customers to provide their smartcard number (if available) and then tracking their travel
patterns for a certain time period after they complete the survey. The relationship between
intended and actual behavior could then be another interaction examined in the loyalty model.
Future research should also provide a more detailed analysis of marketing strategies used
in the private sector to promote customer loyalty. Do these strategies even apply to public
transportation? If so, how can they be implemented? If not, what strategies would be most
effective in increasing loyalty to transit? With marketing strategies established, it is then
important to determine ways to measure their success. Oftentimes, there is much time and
resources put into forming these communications and then no follow-up effort to determine
whether or not they actually accomplished their goal. If intended and actual loyalty is being
measured on a regular and consistent basis, determining the success of these strategies would be
fairly straightforward. Finally, if this method is used repeatedly in the industry and common
results are found, it could be possible that these marketing implications could be translated into a
set of holistic guidelines, perhaps put in place by the Federal Transit Administration as a baseline
for all transit agencies.
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As one of the first applications to the public transportation industry, this customer loyalty
modeling study set out to introduce a new methodology and provide a basis for future research
into this area. Public transportation is tasked with providing equitable service to all of its
customers and this goal cannot be overlooked. The market segmentation analysis shows that
loyalty is formed differently for different customer groups and these groups deserve individual
attention to make their experience with the service as pleasant as possible, which will eventually
increase their loyalty. Loyal customers provide numerous benefits to an organization; they serve
as free marketing by recommending the service to others, they are comfortable with the service
and will use it for a variety of purposes, and in the churn of the customer base, it costs less to
keep current customers than to bring in new ones. If public transportation agencies can develop
a thorough understanding of what keeps their customers coming back, they will be able to more
effectively use their limited resources by growing a base of loyal customers and, in turn,
increasing their revenues.
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APPENDIX A: DESIRED VALUES FOR STATISTICAL MEASURES
(Geffen et. al. 2000)
Measure
Factor Loading
Cronbach's a
Path Coefficients
2
x2/ Degrees of freedom
Comparative fit index (CFI)
Tucker Lewis Index (TLI)
Standardized root mean square residual (SRMR)
Root mean square error of approximation (RMSEA)
Acceptable
Value
> 0.70
> 0.70
Should be statistically significant
Should be statistically significant
< 5:1
> 0.90
> 0.90
<0.08
<0.08
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APPENDIX B: CORRELATION MATRIX OF MODEL FACTORS
0
0
2
Perceptions of CTA 1.000
Problem Experience 0.438 1.000
Service Reliability 0.330 0.389 1.000
Information and Communications 0.411 0.483 0.365 1.000
Safety 0.428 0.504 0.380 0.473 1.000
Comfort and Appearance 0.360 0.423 0.319 0.397 0.414 1.000
Service Quality 0.356 0.418 0.316 0.393 0.409 0.344 1.000
Service Value 0.446 0.525 0.396 0.492 0.5 13 0.431 0.426 1.000
Satisfaction 0.443 0.521 0.393 0.488 0.509 0.428 0.423 0.531 1.000
Likelihood of Future Use 0.398 0.469 0.354 0.440 0.458 0.385 0.381 0.478 0.474 1.000
Likelihood of Recommending to Others 0.452 0.532 0.401 0.499 0.520 0.437 0.432 0.542 0.538 0.484 1.000
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APPENDIX C: SAMPLE MPLUS CODE
TITLE: General Population Configuration A
DATA: FILE IS CTA 303 Obs v6.dat;
VARIABLE: NAMES = Q29A,Q29B,Q29C,Q29D,Q29E,Q29H,Q291,Q29L,Q29M,
Q29P,Q29Q,Q29R,Q33A,Q33B,Q33C,Q33D,Q33E,Q34A,Q34B,Q34C,Q34D,
Q34E,Q34F,Q34G,Q3 5A,Q35B,Q3 5C,Q36B,Q3 7A,Q37B,Q3 7D,Q38AB,Q3 8CD,
Q39A,Q39B,Q40A,Q40B,Q40C,Q40DE,Q4 1A,Q4 1BC,Q4 1DE,Q42A,Q42B,Q42C,
Q42D,PROBLEM,SATISFY,LIKELY,RECOMM;
USEVARIABLES = Q29A,Q29B,Q29C,Q29D,Q29EQ29H,Q291,Q29L,Q29M,
Q29P, Q29Q,Q29R,Q3 3 A,Q33B,Q33D,Q3 3E,Q3 4A,Q34B,Q34C,Q34D,
Q34E,Q34F,Q3 8CD,
Q39B,Q40A,Q40C,Q41BC,Q41DE,Q42A,Q42B,Q42C,
Q42D,PROBLEM,SATISFY,LIKELY,RECOMM;
MODEL: Organiz BY Q29B,Q29C,Q29D,Q29E,Q29H,Q29I,Q29L,Q29M,
Q29P,Q29Q;
Reli BY Q33A,Q33B,Q33D,Q33E;
InfoComm BY Q34A,Q34B,Q34C,Q34D,Q34E,Q34F;
Safety BY Q38CD,Q39B;
Comfort BY Q40A,Q40C,Q41BC,Q41DE,Q42A,Q42B,Q42C,Q42D;
Q34B WITH Q34D;
Q42A WITH Q42B;
Q42C WITH Q42D;
ServQual BY Reli,InfoComm, Safety, Comfort;
ServVal BY Q29A,Q29R;
ORGANIZ ON PROBLEM, ServQual, ServVal;
ServQual ON PROBLEM;
ServVal ON PROBLEM, ServQual;
SATISFY ON PROBLEM, ServQual,ServVal;
LIKELY,RECOMM ON PROBLEM, ServQual, ServVal, SATISFY,
OUTPUT: MODINDICES;
STANDARDIZED;
TITLE: Bus vs. Rail MIMIC Model Configuration A
DATA: FILE IS CTA_303_Obsv7_mode.dat;
VARIABLE: NAMES = Q29A,Q29B,Q29C,Q29D,Q29E,Q29H,Q291,Q29L,Q29M,
Q29P,Q29Q,Q29R,Q33A,Q33B,Q33C,Q33D,Q33E,Q34A,Q34B,Q34C,Q34D,
Q34E,Q34F,Q34G,Q35A,Q35B,Q35C,Q3 6B,Q37A,Q3 7B,Q37D,Q3 8AB,Q38CD,
Q39A,Q39B,Q40A,Q40B,Q40C,Q40DE,Q41A,Q41BC,Q41DE,Q42A,Q42B,Q42C,
Q42D,PROBLEM,SATISFY,LIKELY,RECOMM,MODE;
USEVARIABLES = Q29A,Q29B,Q29C,Q29D,Q29E,Q29H,Q291,Q29L,Q29M,
Q29P,Q29Q,Q29R,Q33A,Q33B,Q3 3D,Q3 3E,Q34A,Q34B,Q34C,Q34D,
Q34E,Q34F,Q38CD,
Q39B,Q40A,Q40C,Q4 1BC,Q4 1DE,Q42A,Q42B,Q42C,
Q42D,PROBLEM,SATISFY,LIKELY,RECOMM,MODE,
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MODEL: Organiz BY Q29B,Q29C,Q29D,Q29E,Q29H,Q291,Q29L,Q29M,
Q29P,Q29Q;
Reli BY Q33A,Q33B,Q33D,Q33E;
InfoComm BY Q34A,Q34B,Q34C,Q34D,Q34E,Q34F;
Safety BY Q38CD,Q39B;
Comfort BY Q40A,Q40C,Q41BC,Q41DE,Q42A,Q42B,Q42C,Q42D;
Q34B WITH Q34D;
Q42A WITH Q42B;
Q42C WITH Q42D;
Organiz,Reli,InfoComm, Safety,Comfort, ServVal ON MODE;
PROBLEM, SATISFYLIKELY,RECOMM ON MODE;
ServQual BY Reli,InfoComm, Safety,Comfort;
ServVal BY Q29A,Q29R;
ORGANIZ ON PROBLEMServQual,ServVal;
ServQual ON PROBLEM;
ServVal ON PROBLEMServQual;
SATISFY ON PROBLEM, ServQual,ServVal;
LIKELY,RECOMM ON PROBLEM, ServQual,ServVal, SATISFY;
OUTPUT: MODINDICES;
STANDARDIZED;
TITLE: Bus Vs. Rail MGA Configuration A
DATA: FILE IS CTA 303 Obs v7 mode.dat;
VARIABLE: NAMES Q29A,Q29B,Q29C,Q29D,Q29E,Q29H,Q29I,Q29L,Q29M,
Q29P,Q29Q,Q29R,Q33A,Q33B,Q33C,Q3 3D,Q33E,Q34A,Q34B,Q34C,Q34D,
Q34E,Q34F,Q34G,Q35A,Q35B,Q35C,Q36B,Q37A,Q37B,Q37D,Q38AB,Q38CD,
Q39A,Q39B,Q40A,Q40B,Q40C,Q40DE,Q4 1 A,Q4 1BC,Q4 1DE,Q42A,Q42BQ42C,
Q42D,PROBLEM,SATISFY,LIKELY,RECOMM,MODE;
USEVARIABLES = Q29A,Q29B,Q29C,Q29D,Q29E,Q29H,Q291,Q29L,Q29M,
Q29P,Q29Q,Q29R,Q33A,Q33B,Q33D,Q33E,Q34A,Q34B,Q34C,Q34D,
Q34E,Q34F,Q38CD,
Q3 9B,Q40A,Q40C,Q41BC,Q41DE,Q42A,Q42B,Q42C,
Q42D,PROBLEM,SATISFY,LIKELY,RECOMM,MODE;
GROUPING IS MODE (0 = bus 1 = rail);
ANALYSIS: MODEL = NOMEANSTRUCTURE;
INFORMATION = EXPECTED;
MODEL: Organiz BY Q29B,Q29C,Q29D,Q29E,Q29H,Q291,Q29L,Q29M,
Q29P,Q29Q;
Reli BY Q33A,Q33B,Q33D,Q33E;
InfoComm BY Q34A,Q34B,Q34C,Q34D,Q34E,Q34F;
Safety BY Q38CD,Q39B;
Comfort BY Q40A,Q40C,Q41BC,Q41DE,Q42A,Q42B,Q42C,Q42D;
Q34B WITH Q34D;
Q42A WITH Q42B;
Q42C WITH Q42D;
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ServQual BY Reli,InfoComm, Safety,Comfort;
ServVal BY Q29A,Q29R;
ORGANIZ ON PROBLEM, ServQual, ServVal;
ServQual ON PROBLEM;
ServVal ON PROBLEM, ServQual;
SATISFY ON PROBLEM, ServQual, ServVal;
LIKELY,RECOMM ON PROBLEM, ServQual,ServVal, SATISFY;
OUTPUT: MODINDICES;
STANDARDIZED;
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APPENDIX D: GENERAL POPULATION SEM RESULTS - CONFIGURATION A
MEASUREMENT MODEL
Factor
Perceptions of/ 1
Service Reliability'
InforInation and (nnunications
Safty
Indicator
The CTA would be a good company to work for
The CTA provides a consistent level of service to all the geographic
areas it serves
The CTA does a good job telling riders about route and schedule
changes
The CTA effectively manages construction projects to minimize delays
and other impacts on customers
The CTA effectively manages a large and complex public
transportation system
The CTA considers the needs of its riders when making decisions
The CTA has efficient and cost-conscious management
The CTA responds quickly to problems and issues
The CTA is a customer-friendly organization
The CTA is doing an excellent job upgrading the system
On-time performance
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Amount of time between transit vehicles
System and route maps are easy to understand
Availability of CTA system maps
Ease of getting information via the web / internet
Availability of accurate route and schedule information
Effectiveness of CTA's Customer Service Hotline
Notification of service changes
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Factor
Loading
(Two-
Tailed
Estimate)
0.542
0.583
0.591
0.653
0.672
0.702
0.717
0.726
0.731
0.741
0.863
0.819
0.745
0.743
0.644
0.694
0.707
0.737
0.740
0.744
0.859
0.852
S. E.
0.043
0.041
Est./S. E.
12.470
14.290
P-
Value
0.000
0.000
0.040 14.651 0.000
0.036 18.104 0.000
0.035 19.457 0.000
0.032
0.031
0.030
0.030
0.029
0.020
0.023
0.029
0.029
0.039
0.035
0.034
0.031
0.031
0.031
0.026
0.026
21.700
23.041
23.854
24.402
25.481
43.678
35.322
25.462
25.232
16.661
19.932
20.970
23.707
23.945
24.279
33.624
32.974
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Confori and Appearance
Service V'alue
Perceptions ofService QualitV
Error Term Correlations
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Appearance of bus stops/train stations
Shelters/stations are well-maintained & repairs are made in a tinely
fashion
Availability of shelters/seats at the bus stop/train station
Smoothness of the ride
Cleanliness of bus/train exterior
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Information and Communications
Safety
System and route maps are easy to understand : Availability of CTA
system maps
Cleanliness of bus stops/train stations : Appearance of bus stops/train
stations
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
0.771
0.753
0.741
0.720
0.715
0.708
0.706
0.616
0.824
0.792
0.902
0.874
0.835
0.796
0.391
0.379
0.365
0.027
0.029
0.030
0.031
0.032
0.032
0.032
0.039
0.031
0.032
0.021
0.023
0.028
0.031
0.054
28.3 17
26.334
24.798
23.038
22.653
22.049
21.730
15.833
26.952
25.008
42.725
37.437
30.083
25.394
7.214
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
STRUCTURAL MODEL
Endogenous Variable
Perceptions of Service Qualitvy
Senvice Value
(ustomner Sati.faction
Perceptions o/CI 1
Exogenous Variable
Problem Axperience
Problen Experience
Perceptions o/Senice Quality
Problei Experiene
Perceptions of Senice Qualitv
Service I 'alue
Problei Experience
Perceptions of Service Quality
Service Value
0.056 6.727 0.000
0.055 6.596 0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.538
-0.054
0.608
-0.129
0.451
0.250
-0.007
0.501
0.422
S.E.
0.045
0.067
0.063
0.051
0.069
0.067
0.049
0.067
0.064
Est./S.E.
-11.994
-0.810
9.627
-2.539
6.509
3.747
-0.146
7.426
6.600
P-
Value
0.000
0.418
0.000
0.011
0.000
0.000
0.884
0.000
0.000
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Likelihood of Fiture U )S
Likelihood of lecommending to
Others
Endogenous Factor Correlation
Intercepts
Problem Exvperience
Perceptions ofServ'ice Quality
Service I'alue
Cus tomer Sati sfact ion
Problem Experience
Perceptions of Service Quality
Service IValue
Customer Satisfaction
Likelihood of Future Use : Perceptions of CTA
Likelihood of Recommending to Others : Perceptions of CTA
Likelihood of Recommending to Others: Likelihood of Future Use
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public
transportation system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule
changes
The CTA provides a consistent level of service to all the geographic
areas it serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays
and other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
-0.082
0.085
0.181
0.217
0.040
0.375
0.074
0.217
-0.294
-0.102
0.234
Intercept
2.409
2.999
3.463
2.689
2.973
2.652
3.068
2.643
2.961
2.980
3.300
3.149
3.458
3.368
3.822
4.118
3.177
3.607
0.062
0.095
0.085
0.074
0.058
0.087
0.080
0.071
0.072
0.076
0.055
S. E.
0.099
0.120
0. 133
-1.3 19
0.898
2.128
2.925
0.687
4.322
0.928
3.075
-4.111
-1.357
4.214
Est./S.E.
24.247
24.925
25.991
0.187
0.369
0.033
0.003
0.492
0.000
0.353
0.002
0.000
0.175
0.000
P-
Value
0.000
0.000
0.000
0.108 24.981 0.000
0.118 25.090 0.000
0.109 24.433 0.000
0.119
0.106
0.117
0.116
0.120
0.118
0.127
0.125
0.141
0.155
0.119
0.135
25.796
24.935
25.304
25.665
27.405
26.781
27.293
26.937
27.027
26.608
26.637
26.726
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely
fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Customer Satisfaction
Likelihood of Future Uve
Likelihood oflecotmnending to Others
Residual Variances
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public
transportation system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule
changes
The CTA provides a consistent level of service to all the geographic
areas it serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages constniction projects to minimize delays
and other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of ItIme between transit vehicles
3.472
4.341
3.248
3.395
3.058
3.614
2.969
3.517
3.722
3.282
3.307
3.511
2.651
3.052
4.845
4.502
5.396
Residual
Variance
0.486
0.706
0.548
0.508
0.651
0.660
0.466
0.473
0.574
0.450
0.256
0.448
0.129
0.161
0.120
0.126
0.117
0.134
0.112
0.130
0.137
0.121
0.122
0.129
0.112
0.124
0.175
0.434
0.434
S.E.
0.045
0.047
0.046
26.877
26.942
26.975
27.043
26.038
27.028
26.588
27.079
27.082
27.064
27.209
27.203
23 .673
24.609
27.741
10.363
12.418
Est./S.E.
10.882
14.973
11.793
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
P-
Value
0.000
0.000
0.000
0.045 11.181 0.000
0.048 13.662 0.000
0.048 13.852 0.000
0.044
0.044
0.047
0.043
0.034
0.044
10.636
10.703
12.187
10.443
7.496
10.243
0.000
0.000
0.000
0.000
0.000
0.000
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Getting the rider to their destination on time 0.330 0.038 8.698 0.000
Minimizing delays resulting from construction or maintenance 0.444 0.044 10.185 0.000
Availability of accurate route and schedule information 0.456 0.046 9.949 0.000
System and route maps are easy to understand 0.585 0.050 11.763 0.000
Effectiveness of CTA's Customer Service Hotline 0.453 0.046 9.897 0.000
Availability of CTA system maps 0.518 0.048 10.726 0.000
Notification of service changes 0.447 0.046 9.796 0.000
Ease of getting information via the web / internet 0.500 0.048 10.479 0.000
Personal safety at the stop or station related to the behavior of others 0.262 0.044 5.981 0.00(0
Safety from crime while riding CTA 0.275 0.044 6.244 0.000
Availability of seats 0.620 0.048 12.942 0.000
Smoothness of the ride 0.499 0.045 10.959 0.000
Availability of shelters/seats at the bus stop/train station 0.488 0.045 10.805 0.000
Shelters/stations are well-maintained & repairs are made in a timely 0.482 0.045 10.717 0.000
fashion
Cleanliness of bus/train exterior 0.502 0.046 10.937 0.000
Cleanliness of bus/train interior 0.433 0.043 10.076 0.000
Cleanliness of bus stops/train stations 0.406 0.042 9.664 0.000
Appearance of bus stops/train stations 0.450 0.044 10.154 0.000
CTA provides quality service at a fair and reasonable price 0.321 0.050 6.382 0.000
The service received on the CTA is a good value for the fare paid 0.372 0.050 7.422 0.000
Customer Salisiiction 0.485 0.043 11.249 0.000
Likelihood of Future CU7se 0.780 0.043 18.058 0.000
Likelihood of Reconmending to Others 0.667 0.046 14.385 0.000
Perceptions f C TI 0.295 0.041 7.2 12 0.000
Service Reliability 0.236 0.041 5.797 0.000
Information and Communications 0.303 0.046 6.548 0.000
Saftyv 0.366 0.050 7.344 0.000
Comfrt and. Appearance 0.186 0.038 4.878 0.000
Perceptions of Service Quality 0.710 0.048 14.694 0.000
Service IValue 0.592 0.059 9.971 0.000
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APPENDIX E: GENERAL POPULATION SEM RESULTS - CONFIGURATION B
MEASUREMENT MODEL
Factor
Perceplions of CTA
Service Reliabilitv
Information and
(omunication.
(onn/ori andel Appearance
Indicator
The CTA is doing an excellent job upgrading the system
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA has efficient and cost-conscious management
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation
system
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Minimizing delays resulting from constniction or maintenance
Amount of time between transit vehicles
Notification of service changes
Effectiveness of CTA's Customer Service Hotline
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Factor
Loading
(Two-
Tailed
Estimate)
0.741
0.731
0.726
0.718
0.702
0.673
0.653
0.590
0.583
0.542
0.863
0.818
0.745
0.743
0.744
0.740
0.737
0.707
0.694
0.644
0.859
0.852
0.771
0.753
S.E.
0.029
0.030
0.030
0.031
0.032
0.034
Est./S.E.
25.434
24.446
23.809
23.099
21.705
19.523
P-Valle
0.000
0.000
0.000
0.000
0.000
0.000
0.036 18.116 0.000
0.040 14.608 0.000
0.041 14.275 0.000
0.044
0.020
0.023
0.029
0.029
0.03 1
0.031
0.031 1
0.034
0.035
0.039
0.025
0.026
0.027
0.029
12.443
43.639
35.276
25.462
25.244
24.259
23.928
23.710
20.982
19.946
16.680
33.693
33.061
28.321
26.326
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Service IValue
Perceptions ofService Qualitv
Error Term Correlations
Appearance of bus stops/train stations
Sltehers/stations are wvell-maintained & repairs are made in a timely fashion
Availability of shelters/seats at the bus stop/train station
Smoothness of the ride
Cleanliness of bus/train exterior
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Coifort and Appearance
Service Reliability
Information and Conununicat ions
Safety
System and route maps are easy to understand: Availability of CT A system
maps
Cleailiness of bus stops/train stations : Appearance of bits stops/train stations
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
0.741
0.720
0.7 16
0.708
0.706
0.616
0.825
0.794
0.904
0.873
0.835
0.798
0.390
0.379
0.366
0.030
0.031
0.032
0.032
0.032
0.039
0.031
0.032
0.021
0.023
0.028
0.031
0.054
24.799
23.029
22.676
22.039
21.717
15.854
26.722
24.855
42.863
37.152
30.083
25.528
7.202
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
STRUCTURAL MODEL
Endogenous Variable
Problem Experience
Perceptions of'ervice Qualit
Service Ilue
Customer Satis/actin
Likelihood of Future tUse
Exogenous Variable
Perceptions of C1
Perceptions of (7 4
Problem Experience
Perceptions of (i 14
Problemn Experience
Perceptions ofService Quality
Perceptions of C7'
Problem Experience
Perceptions ofService Qualityv
Service I Value
Perceptions of( '74
Problem Experience
Perceptions off ervice Qualit
0.056 6.729 0.000
0.055 6.604 0.000
Path
Coefficient
(Two-
Tailed
Estimate)
0.438
0.661
0.248
0.611
0.034
0.148
0.103
0. 133
0.398
0.200
0.469
0.085
0.312
S.E.
0.050
0.042
0.048
0.091
0.061
0.104
0.098
0.051
0.086
0.082
0.121
0.062
0.113
Est./S.E.
-8.801,
15.575
-5.174
6.737
-0.555
1.430
1.054
-2.619
4.644
2.451
-3.888
-1.357
2.775
P-Value
0.000
0.000
0.000
0.000
0.579
0.153
0.292
0.009
0.000
0.014
0.000
0.175
0.006
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Service 1Value 0.374 0.103 3.620 0.000
Customer Satisfaction 0.233 0.075 3.109 0.002
Likelihood ofRecommending to Perceptions of( 'T4 0.146 0.113 -1.292 0.196
Others
Problem Experience 0.039 0.059 0.672 0.501
Perceptions of Serv'ice Qua/itv 0.444 0.104 4.269 0.000
Service Value 0.133 0.097 1.373 0.170
Customer Satisfaction 0.226 0.070 3.211 0.001
Endogenous Factor Likelihood of Recommending to Others: Likelihood of Future Use 0.215 0.059 3.660 0.000
Correlation
Intercepts Indicator Intercept S.E. Est./S.E. P-Value
The CTA has efficient and cost-conscious management 2.002 0.100 20.106 0.000
The CTA would be a good company to work for 2.691 0.124 21.792 0.000
The CTA effectively manages a large and complex public transportation 3.082 0.138 22.374 0.000
system
The CTA considers the needs of its riders when making decisions 2.291 0.109 20.947 0.000
The CTA does a good job telling riders about route and schedule changes 2.638 0.122 21.695 0.000
The CTA provides a consistent level of service to all the geographic areas it 2.321 0.110 21.023 0.000
serves
The CTA is a customer-friendly organization 2.653 0.122 21.724 0.000
The CTA responds quickly to problems and issues 2.231 0.107 20.792 0.000
The CTA effectively manages construction projects to minimize delays and 2.591 0.120 21.608 0.000
other impacts on customers
The CTA is doing an excellent job upgrading the system 2.560 0.119 21.547 0.000
On-time performance 3.017 0.131 22.981 0.000
Amount of time between transit vehicles 2.905 0.126 23.077 0.000
Getting the rider to their destination on time 3.189 0.137 23.346 0.000
Minimizing delays resulting from construction or maintenance 3. 123 0.133 23.401 0.000
Availability of accurate route and schedule information 3.591 0.150 23.995 0.000
System and route maps are easy to understand 3.916 1.161 24.248 0.000
Effectiveness of CTA's Customer Service Hotline 2.945 0.127 23.224 0.000
Availability of CTA system maps 3.390 0.142 23.826 0.000
Notification of service changes 3.239 ().137 23.625 0.000
Ease of getting information via the web / internet 4.120 0.169 24.365 0.000
Personal safety at the stop or station related to the behavior of others 2.992 0 129 23.123 0.000
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Residual Variances
Safety from crime wx'hile riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Probleim Experience
Customer Satisfaction
Likelihood of'Fuiure Use
Likelihood of Recommending to Others
Indicator
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
A mount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
3.141
2.850
3.375
2.727
3.273
3.483
3.027
3.046
3.260
2.320
2.733
1.295
4.557
4.433
5.220
Residual
Variance
0.485
0.707
0.547
0.507
0.652
0.660
0.465
0.474
0.574
0.451
0.256
0.448
0.330
0.444
0.456
0.585
0.134
0.123
0.142
0.120
0.139
0.146
0.130
0.131
0.138
0.123
0.135
0.078
0.189
0.417
0.419
S.E.
0.045
0.047
0.046
0.045
0.048
0.048
0.044
0.044
0.047
0.043
0.034
0.044
0.038
0.044
0.046
0.050
23 .3 53
23.084
23.727
22.751
23.605
23.849
23.200
23. 197
23.558
18.909
20.306
16.621
24.088
10.625
12.444
Est./S.E.
10.868
14.991
11.771
11.182
13.682
13.861
10.629
10.712
12.185
10.452
7.492
10.236
8.697
10.180
9.948
11.755
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
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Effectiveness of CTA's Customer Service Hotline 0.453 0.046 9.901 0.000
Availability of CTA system maps 0.518 0.048 10.722 0.000
Notification of service changes 0.447 0.046 9.799 0.000
Ease of getting information via the web / internet 0.500 0.048 10.476 0.000
Personal safety at the stop or station related to the behavior of others 0.263 0.044 6.000 0.000
Safety from crime while riding CTA 0.274 0.044 6.254 0.000
Availability of seats 0.620 0.048 12.934 0.000
Smoothness of the ride 0.499 0.045 10.964 0.000
Availability of shelters/seats at the bus stop/train station 0.488 0.045 10.801 0.000
Shelters/stations are well-maintained & repairs are made in a timely fashion 0.482 0.045 10.721 0.000
Cleanliness of bus/train exterior 0.502 0.046 10.941 0.000
Cleanliness of bus/train interior 0.434 0.043 10.079 0.000
Cleanliness of bus stops/train stations 0.406 0.042 9.665 0.000
Appearance of bus stops/train stations 0.450 0.044 10.156 0.000
CTA provides quality service at a fair and reasonable price 0.320 0.051 6.284 0.000
The service received on the CTA is a good value for the fare paid 0.370 0.051 7.284 0.000
Problem Experience 0.808 0.044 18.532 0.000
Service Reliability 0.238 0.041 5.797 0.000
Information and Communications 0.303 0.046 6.532 0.000
Safet 0.363 0.050 7.280 0.000
Comfort and. Appearance 0.183 0.038 4.815 0.000
Perceptions of/Service Quali/v 0.357 0.045 8.016 0.000
Service Value 0.441 0.055 7.995 0.000
Customer Satis/bction 0.490 0.043 11.386 0.000
Likelihood ofFPuture Use 0.7 16 0.052 13.761 0.000
Likelihood of Recommending to Others 0.661 0.048 13.876 0.000
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APPENDIX F: CAPTIVE VS. CHOICE MIMIC MODEL RESULTS - CONFIGURATION B
MEASUREMENT MODEL
Factor
Perceptions of'(7 '.
Service Reliabilityv
Infoirmation and
Coummunications
Confort and Appearance
Indicator
The CTA is doing an excellent job upgrading the system
The CTA is a customer-friendly organization
The CTA responds quicky to problems and issues
The CTA has efficient and cost-conscious management
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation
system
The CTA effectively manages constnmction projects to minimize delays and
other impacts on customers
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA does a good job telling riders about route and schedule changes
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Amount of time between transit vehicles
Effectiveness of CTA's Customer Service Hotline
Notification of service changes
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Factor
Loading
(Two-
Tailed
Estimate)
0.739
0.727
0.722
0.714
0.696
0.669
0.649
0.596
0.582
0.536
0.863
0.815
0.741
0.733
0.736
0.736
0.732
0.701
0.683
0.630
0.853
0.843
0.761
0.752
S.E.
0.030
0.031
0.031
0.032
0.033
0.035
Est./S. E.
24.962
23.736
23. 234
22.526
21.047
18.995
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.037 17.676 0.000
0.040 14.785 0.000
0.041
0.044
0.020
0.024
0.030
0.031
0.032
0.032
0.032
0.035
0.036
0.040
0.027
0.027
0.029
0.029
14.071
12.102
42.841
34.062
24.711
23.978
23.225
23.146
22.853
20.206
18.868
15.693
31.779
30.899
26.685
25.846
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Service Value
Perceptions of Ser vice Qualitv
Error Term Correlations
Appearance of bus stops/train stations
Shelters/stations are well-maintained & repairs are made in a timely fashion
Availability of shelters/seats at the bus stop/train station
Cleanliness of bus/train exterior
Smoothness of the ride
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Information and Communications
Safety
System and route maps are easy to understand : Availability of CTA system
maps
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
0.731
0.720
0.709
0.702
0.696
0.600
0.831
0.793
0.897
0.863
0.832
0.785
0.396
0.371
0.348
0.031
0.032
0.033
0.033
0.033
0.041
0.031
0.032
0.022
0.025
0.029
0.033
0.054
23.404
22.730
21.815
21.058
20.788
14.789
26.652
24.408
39.924
34.356
28.852
23.506
7.319
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
STRUCTURAL MODEL
Endogenous Variable
Perceptions of CY11
Problem Experience
Service Reliability
Information and
(omnunications
Safeiy'
Confbri and. Ippearance
Perceptions ofServ'ice Quality
Service V alue
Exogenous Variable
Captive Choice Dumn
Ciaptive (Choice Dunmnmy
Perceptons o(f T A
Captive Choice Dumnmv
Captive Choice 1)ummi '
Captive Choice Dumny
(Captive Choice Dummvy
Perceptions of( '71
Problem Experience
Captive Choice Dunmnv
Perceptions o?f 711
Problem Experience
Perceptions ofJService Quality
0.057 6.511 0.000
0.057 6.095 0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.068
-0.167
-0.457
0.074
-0.038
0.116
0.047
0.655
-0.252
0.164
0.641
-0.011
0.121
S.E.
0.061
0.051
0.049
0.049
0.051
0.053
0.048
0.044
0.050
0.051
0.091
0.062
0.104
Est./S.E.
-1.120
-3.248
-9.307
1.506
-0.731
2.188
0.978
14.721
-5.029
3. 180
7.041
-0.179
1.162
P-Value
0.263
0.001
0.000
0.132
0.465
0.029
0.328
0.000
0.000
0.001
0.000
0.858
0.245
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C ustomer Satisf ction
Likelihoodl of Future U,1se
Likelihood o/1Recommending to
Others
Endogenous Factor
Correlation
Intercepts
Catiive Choice Dunnv
Perceptions of C7I
Problem Experience
Perceptions of Service Quality
Service 'a/te
Cap.)tive Choice Dummy
Perceptions of 'TA
Problem Experience
Perceptions ofService Oualitv
Service V altue
Cutstonter Satis/iiction
CaptivelChoice Dumnv
Perceptions of/ 71
Problem Elxperience
Perceptions of Service Otalitv
Service VIalte
Couter Satis/fac/iont
Likelihood of Recommending to Others: Likelihood of Future Use
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
0.014
0.098
-0.126
0.405
0.201
0.347
-0.304
-0.026
0.280
0.252
0.238
0.068
-0.120
0.033
0.412
0.110
0.237
0.212
Intercept
2.070
2.743
3.152
2.367
2.705
2.358
2.744
2.308
2.653
2.628
2.996
2.911
0.047
0.102
0.052
0.087
0.083
0.049
0.114
0.059
0.104
0.096
0.069
0.053
0.117
0.061
0.106
0.100
0.071
0.058
S.E.
0.113
0.130
0.147
0.122
0.130
0.119
0.135
0.121
0.130
0.131
0.152
0.143
0.288
0.962
-2.394
4.667
2.412
7.105
-2.668
-0.436
2.696
2.613
3.453
1.271
-1.020
0.546
3.891
1.105
3.333
3.659
Est./S. E.
18.259
21.085
21.461
19.455
20.859
19.869
20.394
19.129
20.482
20.042
19.728
20.424
0.774
0.336
0.017
0.000
0.016
0.000
0.008
0.663
0.007
0.009
0.001
0.204
0.308
0.585
0.000
0.269
0.001
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.t)00
0.000
0.000
0,000
146
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet.
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Problem Experience
Customer Satisfaction
Likelihood of Future Use
Likelihood of Recommending to Others
Residual Variances
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
3.168
3.127
3.666
3.989
3.028
3.474
3.328
4.230
2.941
3.096
2.865
3.385
2.733
3.268
3.507
3.038
3.081
3.305
2.180
2.589
1.478
4.5 18
3.789
5.135
Residual
Variance
0.490
0.713
0.553
0.515
0.662
0.644
0.472
0.479
0.155
0.150
0.160
0.169
0.140
0.153
0.149
0.179
0.152
0.157
0.135
0.155
0.135
0.152
0.159
0.146
0.148
0.154
0.150
0.158
0.104
0.208
0.396
0.432
S.E.
0.045
0.047
0.047
0.046
0.048
0.048
20.484
20.873
22.844
23.547
21.627
22.754
22.273
23.579
19.311
19.755
21.298
21.818
20.293
21.483
22.000
20.785
20.842
21.497
14.552
16.381
14.272
21.767
9.568
11.889
Est./S.E.
10.824
15.006
11.752
11.178
13.761
13.385
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.045 10.603 0.000
0.045 10.669 0.( 00
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The CTA effectively manages construction projects to minimize delays and 0.579 0.048 12.161 0.000
other impacts on customers
The CTA is doing an excellent job upgrading the system 0.454 0.044 10.378 0.000
On-time performance 0.255 0.035 7.323 0.000
Amount of time between transit vehicles 0.462 0.045 10.296 0.000
Getting the rider to their destination on time 0.336 0.039 8.635 0.000
Minimizing delays resulting from construction or maintenance 0.451 0.044 10.147 0.000
Availability of accurate route and schedule information 0.464 0.047 9.904 0.000
System and route maps are easy to understand 0.603 0.051 11.902 0.000
Effectiveness of CTA's Customer Service Hotline 0.458 0.047 9.800 0.000
Availability of CTA system maps 0.534 0.049 10.797 0.000
Notification of service changes 0.459 0.047 9.811 0.000
Ease of getting information via the xeb / internet 0.508 0.049 10.437 0.000
Personal safety at the stop or station related to the behavior of others 0.272 0.046 5.930 0.000
Safety from crime while riding CTA 0.290 0.046 6.311 0.000
Availability of seats 0.640 0.049 13.168 0.000
Smoothness of the ride 0.515 0.047 11.040 0.000
Availability of shelters/seats at the bus stop/train station 0.497 0.046 10.786 0.000
Shelters/stations are well-maintained & repairs are made in a timely fashion 0.482 0.046 10.569 0.000
Cleanliness of bus/train exterior 0.508 0.047 10.855 0.000
Cleanliness of bus/train interior 0.435 0.044 9.933 0.000
Cleanliness of bus stops/train stations 0.421 0.043 9.703 0.000
Appearance of bus stops/train stations 0.466 0.046 10.213 0.000
CTA provides quality service at a fair and reasonable price 0.309 0.052 5.953 0.000
The service received on the CTA is a good value for the fare paid 0.371 0.052 7.195 0.000
Perceptions o/ 'T4 0.995 0.008 119.152 0.000
Prohlem Experience 0.774 0.046 16.949 0.000
Service Reliabilitv 0.251 0.043 5.857 0.000
fn/ortncition and oCommunications 0.305 0.048 6.374 0.000
Safey 0.373 0.052 7.220 0.000
C omfri and Appearance 0. 195 0.040 4.869 0.000
Perceptions ofService Quality 0.361 0.046 7.906 0.000
Service I'alune 0.435 0.055 7.844 0,000
Customer Satis/oction 0.494 0.044 11.295 0.000
Likelihood of/Future Use 0.619 0.048 12.882 0.000
Likelihood of Recommnending to Others 0.67-3 0.048 14.132 0.000
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APPENDIX G: CAPTIVE VS. CHOICE MULTIPLE GROUP ANALYSIS RESULTS -
CONFIGURATION B
CAPTIVE MEASUREMENT MODEL
Factor
Perceptions of C
Service Reliability
Information and Conmunications
Safety
Indicator
The CTA is a customer-friendly organization
The CTA is doing an excellent job upgrading the system
The CTA has efficient and cost-conscious management
The CTA responds quickly to problems and issues
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation system
The CTA effectively manages construction projects to minimize delays and other
impacts on customers
The CTA provides a consistent level of service to all the geographic areas it serves
The CTA does a good job telling riders about route and schedule changes
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Amount of time between transit vehicles
Availability of accurate route and schedule information
Effectiveness of CTA's Customer Service Hotline
Notification of service changes
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Safety from crime while riding CTA
Factor
Loading
(Two-
Tailed
Estimate)
0.687
0.681
0.673
0.659
0.637
0.625
0.621
0.546
0.519
0.505
0.800
0.761
0.728
0.716
0.783
0.740
0.740
0.727
0.694
0.610
0.888
S.E.
0.045
0.045
0.046
0.046
0.047
0.048
0.049
0.051
0.051
0.052
0.037
0.040
0.043
0.044
0.039
0.043
0.043
0.044
0.047
0.051
().03 1
Est./S.E.
15. 333
15.262
14.751
14.431
13.577
12.961
12.605
10.690
10.194
9.628
21.853
19.044
16.889
16.255
19.846
17.314
17. 333
16.393
14.828
12.015
28.440
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Comfolrt and Appeawrance
Service V 'alue
Perceptions of Service Qualitv
Error Term Correlations
Personal safety at the stop or station related to the behavior of others
Availability of shelters/seats at the bus stop/train station
Cleanliness of bus/train interior
Shelters/stations are well-maintained & repairs are made in a timely fashion
Appearance of bus stops/train stations
Cleanliness of bus stops/train stations
Cleanliness of bus/train exterior
Smoothness of tie ride
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Information and CommniIcations
Safety
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
Systetn and route maps are easy to understand : Availability of CTA system maps
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
0.867
0.757
0.757
0.754
0.740
().722
0.717
0.701
0.626
0.802
0.797
0.916
0.889
0.854
0.842
0.386
0.033
0.040
0.040
0.040
0.041
0.041
0.044
0.044
0.051
0.046
0.046
0.030
0.037
0.040
0.042
0.088
26.613
18.752
19.0 18
18.697
17.860
17.424
16.371
15.816
12.384
17.595
17.432
30.443
23.873
21.233
20.088
4.374
0.370 0.088 4.215
0.325 0.093 3.497
CAPTIVE STRUCTURAL MODEL
Endogenous Variable
lProb/em IExperience
Perceptions of Serv'ice Qualitv
Service V'alue
Cusitomer Satis/oction
Exogenous Variable
Perceptions of/( '7
Perceptions off C12
Problem Experience
Perceptions of(74
Problem Experience
Perceptions ofService Qualiv
Perceptions of C74
Problent Experience
Perceptions of Service Qualitv
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.486
S. E.
0.079
0.077
0.075
0.129
0.120
0.172
0.166
0.102
0.144
0.495
-0.454
0.677
0.047
0.175
0.317
-0.054
0.407
Est./S.E.
-6.121
6.427
-6.092
5.238
0.395
1.016
1.913
-0.531
2.828
P-Value
0.000
0.000
0.000
0.000
0.693
0.3 10
0.056
0.595
0.005
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Likelihoodl / f ture U/se
Likeihood ofRecommenuling to
Others
Endogenous Factor Correlation
Residual Variances
Service V alue
Perceptions of/(1
Problem Experience
Perceptions ufService Qualitv
Service I Value
Customer Satisfc/ion
Perceptions of(( C1
Problem Experience
Perceptions of Service Quali/ty
Service Value
Customer Satisfaction
Likelihood of Recommending to Others: Likelihood of Future Use
Indicator
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and other
impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Av'ailability of CTA system maps
0.008
-0.207
-0.042
0.249
0.199
0.298
-0.110
0.155
0.207
0.121
0.184
0.185
0.119
0.201
0.118
0.178
0.180
0.117
0.097
S.E.
0.061
0.053
0.060
0.060
0.053
0.056
0.062
0.060
0.061
0.061
0.059
0.063
0.061
0.063
0.062
0.062
0.063
0.065
0.049
-1.001
-0.343
1.351
1.078
2.496
-0.547
0.265
2.242
0.679
1.887
1.102
Est./S.E.
8.927
14.060
10.092
9.952
13.802
12.607
8.569
9.389
10.065
8.801
6.162
7.731
6.938
7.483
6.279
10.118
7.172
7.978
0.961
0.3 17
0.732
0.177
0.281
0.013
0.5 84
0.791
0.025
0.497
0.059
0.271
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.031
0.399
0.122
0.221
0.106
Residual
Variance
0.548
0.745
0.609
0.594
0.730
0.702
0.528
0.565
0.615
0.536
0.361
0.488
0.421
0.470
0.388
0.627
0.453
0.518
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Notificat ion of service changes 0.453 0.063 7.170 0.000
Ease of getting information via the web / internet 0.472 0.064 7.3 13 0.000
Personal safety at the stop or station related to the behavior of others 0.248 0.057 4.386 0.000
Safety from crime while riding CTA 0.211 0.055 3.799 0.000
Availability of seats 0.608 0.063 9.612 0.000
Smoothness of the ride 0.509 0.062 8.183 0.000
Availability of shelters/seats at the bus stop/train station 0.428 0.061 7.004 0.000
Shelters/stations are well-maintained & repairs are made in a timely fashion 0,43 1 0.061 7.089 0.000
Cleanliness of bus/train exterior 0.486 0.063 7.725 0.000
Cleanliness of bus/train interior 0.427 0.060 7.084 0.000
Cleanliness of bus stops/train stations 0.478 0.060 7.993 0.000
Appearance of bus stops/train stations 0.452 0.061 7.377 0.000
CTA provides quality service at a fair and reasonable price 0.357 0.073 4.884 0.000
The service received on the CTA is a good value for the fare paid 0.365 0.073 5.011 0.000
Problem Experience 0.764 0.077 9.908 0.000
Service Rehability 0.210 0.066 3.181 0.001
Inf/ormnation and Conimunications 0.270 0.069 3.925 0.000
Saft'y 0.290 0.071 4.109 0.000
(onibri and. ppearance 0. 161 0.055 2.923 0.003
Perceptions ofSeivice Quality 0.330 0.066 4.991 0.000
Service IValue 0.383 0.093 4.130 0.000
Customer Satis2fiction 0.491 0.071 6.920 0.000
Likelihood of Future Use 0.731 0.076 9.595 0.000
Likelihood of Recommunending to 0/hers 0.693 0.077 9.013 0.000
CHOICE MEASUREMENT MODEL
Factor
Loading
(Two-
Tailed
Factor Indicator Estimate) S.E. Est./S.E. P-Value
Perceptions of( 7 The CTA is doing an excellent job upgrading the system 0.768 0.032 24.170 0.000
The CTA responds quickly to problems and issues 0.760 0.033 23.326 0.000
The CTA is a customer-friendly organization 0.745 0.034 22.124 0.000
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Serice Reliability
Information and Communications
Safety
Comfort and. lppearanice
Service V'alue
Perceptions ofService Qualitv
The CTA has efficient and cost-conscious management 0.739
The CTA considers the needs of its riders when making decisions 0.736
The CTA effectively manages a large and complex public transportation system 0.692
The CTA effectively manages construction projects to minimize delays and other 0.659
impacts on customers
The CTA provides a consistent level of service to all the geographic areas it serves 0.627
The CTA does a good job telling riders about route and schedule changes 0.623
The CTA would be a good company to work for 0.577
On-ime performance 0.917
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Amount of time between transit vehicles
Notification of service changes
Effectiveness of CTA's Customer Service Hotline
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Safety from crime while riding CTA
Personal safety at the stop or station related to the behavior of others
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Appearance of bus stops/train stations
Shelters/stations are well-maintained & repairs are made in a timely fashion
Smoothness of the ride
Cleanliness of bus/train exterior
Availability of shelters/seats at the bus stop/train station
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Information and Communications
0.034 21.534
0.035 21.129
0.038 18.078
0.041 16.238
0.044
0.044
0.047
0.018
14.383
14.078
12.300
51.102
0.839 0.025 33.484
0.753 0.033 22.874
0.742
0.736
0.73 5
0.709
0.679
0.673
0.651
0.823
0.816
0.798
0.740
0.724
0.699
0.697
0.682
0.680
0.586
0.844
0.795
0.892
0.844
0.822
0.034
0.037
0.037
0.038
0.040
0.041
0.044
0.035
0.035
0.030
0.035
0.036
0.037
0.038
0.039
0.038
0.045
0.034
0.036
0.029
0.032
0.037
21.824
20.127
20.043
18.763
16.948
16.369
14.879
23.402
23.124
26.397
21.390
20.035
18.856
18.359
17.525
17.866
13.120
24.516
2 1.937
31. 125
26.703
21.936
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Error Term Correlations
Safety
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
System and route maps are easy to understand : Availability of CTA system maps
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
0.752
0.428
0.418
0.341
0.048 15,779
0.069 6.214
0.066 6.290
0.072 4.762
CHOICE STRUCTURAL MODEL
Endogenous Variable
Problem Experience
Perceptions of Service Qualily
Service Value
(Customer Satisfaction
Likelihood of Future (Us;e
Likelihood of Reconnending to
Others
Endogenous Factor Correlation
Exogenous Variable
Perceptions of C71
Perceptions of 71?
Problem Experience
Perceptions of( 71
Problem Experience
Perceptions of Service Quolity
Perceptions of C7Y1
Problem Experience
Perceptions ofService Qua/it-v
Service Value
Perceptions of( C71
Problem Experience
Perceptions of/Service Qualitv
Service I 'alue
(Customer S'atisfdction
Perceptions of C11
Problem Experience
Perceptions of Service Quality'
Service I'alue
Customer Sais fiction
Likelihood of Recommending to Others : Likelihood of Future Use
0.000
0.000
0.000
0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.445
0.748
-0.118
0.628
-0.027
0.107
-0.034
-0.164
0.43 5
0.297
-0.479
-0.020
0.362
0.402
0.223
-0.140
S.E.
0.062
0.050
0.062
0. 127
0.073
0.137
0.134
0.061
0. I 13
0.098
0.164
0.076
0.152
0.127
0.099
0.153
0.07 1
0.141
0.119
0.092
0.068
Est./S.E.
-7.132
14.927
-1.894
4.939
-0.374
0.782
-0.254
-2.690
3.837
3.027
-2.927
-0.260
2.38 1
3.168
2.246
-0.914
0.483
2.987
1.038
2.715
5.441
P-Value
0.000
0.000
0.058
0.000
0.708
0.434
0.799
0.007
0.000
0.002
0.003
0.795
0.017
0.002
0.025
0.36 1
0.629
0.003
0.299
0.007
0.000
0.034
0.422
0.124
0.251,
0.369
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Residual Variances Indicator
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and other
impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
Residual
Variance
0.454
0.667
0.521
0.458
0.612
0.607
0.445
0.422
0.566
0.410
0.159
0.450
0.295
0.432
0.498
0.576
0.460
0.547
0.458
0.538
0.334
0.323
0.657
0.515
0.537
0.511
0.536
0.453
0.362
0.475
0.287
S.E.
0.051
0.054
0.053
0.051
0.055
0.055
0.050
0.050
0.053
0.049
0.033
0.050
0.042
0.050
0.054
0.057
0.054
0.055
0.054
0.054
0.058
0.058
0.052
0.053
0.052
0.052
0.053
0.051
0.048
0.052
0.058
Est./S.E.
8.957
12.319
9.812
8.941
11.115
11.106
8.861
8.517
10.573
8.408
4.827
8.928
7.020
8.709
9.303
10.122
8.549
9.881
8.519
9.882
5.786
5.577
12.576
9.731
10.361
9.856
10.104
8.846
7.505
9.076
4.935
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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The service received on the CTA is a good value for the fare paid 0.367 0.058 6.366 0.000
Problen Experience 0.802 0.056 14.422 0.000
Service Rehbilitv 0.287 0.053 5.375 0.000
Infrmation and ('ommnications 0.324 0.062 5.265 0.000
Sn/ty 0,434 0.072 6.05 1 0.000
Comf/rt and Appearance 0.205 0.051 4.012 0.000
Perceptions of Service Qua/lty 0.348 0.057 6.067 0.000
Service VIalue 0.468 0.069 6.743 0.000
Custoner Satis'ction 0.478 0.056 8.547 0.000
Likelihood afuture Use 0.710 0.067 10.588 0.000
Likelihood ofjReconmmending to Others 0.662 0.06 1 10.904 0.000
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APPENDIX H: HIGH VS. LOW ACCESSIBILITY MIMIC MODEL RESULTS - CONFIGURATION B
MEASUREMENT MODEL
Factor
Perceptions of (T
Service Reliability
Information and
Coninn ications
Comf/rt and Ippearance
Indicator
The CTA is doing an excellent job upgrading the system
The CTA responds quickly to problems and issues
The CTA is a customer-friendly organization
The CTA has efficient and cost-conscious management
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation
system
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Amount of time between transit vehicles
Minimizing delays resulting from construction or maintenance
Notification of service changes
Effectiveness of CTA's Customer Service Hotline
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Factor
Loading
(Two-
Tailed
Estimate)
0.741
0.737
0.732
0.715
0.698
0.676
0.662
0.592
0.580
0.536
0.865
0.826
0.764
0.756
0.743
0.731
0.726
0.710
0.697
0.667
0.867
0.861
0.766
0.765
S.E.
0.030
0.030
0.031
0.032
0.034
0.035
Est./S.E.
24.828
24.298
23.903
22.286
20.816
19.249
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.036 18.243 0.000
0.041 14.362 0.000
0.042 13.758 0.000
0.045
0.020
0.023
0.028
0.029
0.031
0.032
0.033
0.034
0.035
0.038
0.025
0.026
0.028
0.028
11.926
43.454
35.991
27.047
26.118
23.749
22.724
22.218
20.790
19.722
17.640
34.026
33.515
26.954
26.957
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Service ialue
Perceptions of/Service Qualitv
Error Term Correlations
Appearance of bus stops/train stations
Shelters/stations are well-maintained & repairs are made in a timely fashion
Availability of shelters/seats at the bus stop/train station
Cleanliness of bus/train exterior
Smoothness of the ride
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Safety
Information and Communications
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
System and route maps are easy to understand : Availability of CTA system
maps
Cleanliness of bus/train exterior : Cleanil iness of bus/train interior
0.742
0.717
0.715
0.714
0.703
0.606
0.863
0.788
0.810
0.769
0.682
0.665
0.396
0.372
0.335
0.031
0.032
0.032
0.033
0.033
0.041
0.029
0.032
0.035
0.037
0.044
0.043
0.057
0.057
24.207
22.185
22.022
21.790
21.005
14.883
29.392
24.599
23 .455
20.753
15.592
15.484
6.985
6.543
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
STRUCTURAL MODEL
Endogenous Variable
Perceptions of( 7'
Proble/m Experience
Service Reliah/ii
Jnformation and(
(omm7nunications
Safety
Confrt and. Ippearance
Perceptions of Service Quali/y
Service Ialue
Exogenous Variable
Alccessihditv Dunnv
Accessihilitv Dunnv
Perceptions of(74
A ccessih/itv Dunnn
Iccessibility Dununv
Accessihilitv Dunnn
lcccssihilitv Dunnny
Perceptions of C A
Probleim Experience
A ccessi/i/itv Dunny
Perceptions of C IA
Problem Iperience
Perceptions of Service Quality
0.059 5.673 0.000
Path
Coefficient
(Two-
Tailed
Estimate)
0.419
0.013
-0.452
0.230
0.363
S. E.
0.052
0.060
0.058
0.05 1
0.050
0.055
0.050
0.051
0.053
0.056
0.089
0.062
0.100
Est./S. E.
8.058
0.215
-7.850
4.478
7.250
4.299
4.223
11.878
-5.471
1.561
6.663
-0.678
1.239
P-Value
0.000
0.830
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.118
0.000
0.498
0.215
0.235
0.213
0.607
-0.288
0.087
0.591
-0.042
0.124
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Customer Satis/faction
Likelihood of Future U .se
Likelihood ofRecommending to
Others
Endogenous Factor
Correlation
A ccessibilitv Dumm v
Perceptions ofY C71)
Problem Experience
Perceptions ofService Ouality'
Service Vailue
A ccessibilitv DIumm v
Perceptions of C7K?
Problem Experience
Perceptions of Service Quality
Service 1Value
Customer Satisfaction
A ccessibilitv Dummy
Perceptions of C7I
Problem Experience
Perceptions of Service Qualiity
Service Value
Customer S'atisfction
Likelihood of Recommending to Others: Likelihood of Future Use
Intercepts
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
0.184
0.107
-0.135
0.306
0.202
0.037
-0.435
-0.088
0.288
0.318
0.270
0.037
-0.112
0.056
0.433
0.072
0.259
0.217
Intercept
1.609
2.346
2.671
1.893
2.300
1.961
2.198
1.801
2.229
2.118
2.552
2.491
0.048
0.096
0.053
0.085
0.080
0.060
0.119
0.065
0.109
0.103
0.076
0.060
0.112
0.062
0.102
0.098
0.072
0.060
S.E.
0.123
0.141
0.159
0.132
0.142
0.129
0.144
0.130
0.142
0.141
0.157
0.150
3.838
1.116
-2.557
3.610
2.524
0.612
-3.660
-1.358
2.637
3.082
3.540
0.612
-0.996
0.909
4.251
0.739
3.586
3.621
Est./S.E.
13.085
16.641
16.844
14.348
16.230
15.173
15.296
13.830
15.713
14.992
16.225
16.618
0.000
0.264
0.011
0.000
0.012
0.541
0.000
0.175
0.008
0.002
0.000
0.541
0.319
0.363
0.000
0.460
0.000
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Problem Experience
'ustomer Satisfaction
Likelihood (?f Future Use
Likelihood of Reconniending to Others
Residual Variances
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
2.735
2.728
3.016
3.416
2.398
2.827
2.691
3.546
2.499
2.719
2.526
2.947
2.342
2.885
3.112
2.594
2.612
2.830
1.940
2.316
1.531
4.013
4.147
4.843
Residual
Variance
0.489
0.713
0.543
0.513
0.649
0.664
0.464
0.457
0.162
0.157
0.170
0.183
0.148
0.162
0.159
0.189
0.156
0. 163
0. 143
0.162
0.142
0.161
0.169
0.153
0.154
0.160
0.156
0.161
0.104
0.215
0.401
0.4 t
S.E.
0.046
0.048
0.048
0.047
0.049
0.049
16.932
17.321
17.776
18.711
16.236
17.463
16.973
18.762
16.058
16.691
17.717
18.166
16.480
17.950
18.456
16.936
16.980
17.676
12.472
14.417
14.668
18.659
10.346
11.792
Est./S.E.
10.659
14.779
11.413
10.966
13.278
13.605
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.045 10.359 0.000
0.045 10.245 0.000
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The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Perceptions of CT 1
Problem Experience
Service Reliability
nfbrnation and (omnmunnications
Confbrt and Appearance
Perceptions of/Service Oalitv
Senice m'alue
(Cusomer SNatisjaction
Likelihood ofF uture Use
Likelihood of Reconnending to Others
0.562
0.451
0.253
0.416
0.317
0.428
0.473
0.556
0.465
0.515
0.448
0.496
0.249
0.259
0.633
0.506
0.489
0.486
0.490
0.415
0.413
0.449
0.256
0.378
0.824
0.801
0.249
0.279
0.382
0.194
0.393
0.439
0.479
0.716
0.656
0.048 11.683 0.000
0.044
0.034
0.043
0.038
0.044
0.047
0.050
0.047
0.049
0.047
0.048
0.044
0.044
0.049
0.047
0.046
0.046
0.047
0.043
0.044
0.045
0.051
0.051
0.044
0.045
0.043
0.044
0.051
0.041
0.052
0.054
0.043
0.052
0.049
10.183
7.343
9.650
8.367
9.790
9.990
11.023
9.884
10.460
9.629
10.232
5.643
5.847
12.837
10.775
10.516
10.488
10.453
9.560
9.496
9.875
5.047
7.488
18.924
17.693
5.821
6.290
7.469
4.722
7.505
8.081
11.115
13.8 16
13.356
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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APPENDIX I: HIGH VS. LOW ACCESSIBILITY MULTIPLE GROUP ANALYSIS RESULTS -
CONFIGURATION B
LOW ACCESSIBILITY MEASUREMENT MODEL
Factor
Per'eptions of C7I
Factor
Loading
(Two-
Tailed
Indicator Estimate)
The CTA responds quickly to problems and issues 0.759
S.E. Est./S.E. P-Value
0.042 18.030 0.000
Service Reliability
Inforinauion anid Communications
Saft
The CTA is doing an excellent job upgrading the system
The CTA has efficient and cost-conscious management
The CTA is a customer-friendly organization
The CTA effectively manages construction projects to minimize delays and other
impacts on customers
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation system
The CTA provides a consistent level of service to all the geographic areas it serv es
The CTA does a good job telling riders about route and schedule changes
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Amount of time between transit vehicles
Minimizing delays resulting from construction or maintenance
Effectiveness of CTA's Customer Service Hotline
Notification of service changes
Availability of accurate route and schedule information
Availability of CTA system maps
Ease of getting information via the web / internet
System and route maps are easy to understand
Safety from crime while riding CTA
Personal safety at the stop or station related to the behavior of others
0.743 0.043 17.244 0.000
0.721
0.710
0.670
0.046
0.045
0.048
0.658 0.050
0.624 0.051
0.569 0.056
0.531 0.055
0.509 0.058
0.856 0.034
0.771 0.041
0.714 0.046
15.786
15.662
13.853
13.166
12.263
10.189
9.614
8.797
25.065
18.602
15.466
0.713 0.046 15.424
0.753 0.048 15.715
0.722 0.050 14.526
0.665 0.053 12.659
0.604 0.056 10.703
0.563 0.057 9.907
0.532 0.060 8.929
0.864 0.041 21.231
0.856 0.041 20.914
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Comfort anl. ppearance 0.732 0.045 16.437 0.000Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
Cleanliness of bus/train exterior
Shelters/stations are well-maintained & repairs are made in a timely fashion
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Information and Communications
Service Reliability
Safety
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
System and route maps are easy to understand : Availability of CTA system maps
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
0.701
0.670
0.668
0.632
0.623
0.621
0.581
0.830
0.759
0.953
0.765
0.752
0.721
0.359
0.337
0.154
0.046
0.049
0.049
0.050
0.052
0.051
0.055
0.047
0.049
0.036
0.061
0.059
0.064
0.093
0.093
0.108
15.085
13.788
13.660
12.558
12.039
12.192
10.508
17.718
15.39 1
26.709
12.623
12.784
11.252
3.862
3.627
1.432
LOW ACCESSIBILITY STRUCTURAL MODEL
Endogenous Variable
Problem Evperience
Perceptions of Service Qua/itv
Service Vahie
('ustomer Satisfaction
Exogenous Variable
Perceptions of(4(11
Perceptions of( C7 I
Problem Experience
Perceptions of '7 I
Problei Evperience
Perceptions of Service Qualitv
Perceptions of/ C:
Problem Experience
Perceptions of Service Quality
Service IValue
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.152
Service Vtalue
Perceptions ofSenice Qua/inv
Error Term Correlations
Path
Coefficient
(Two-
Tailed
Estimate)
-0.324 
0.480
-0.406
0.528
S.E.
0.093
0.083
0.082
0.114
0.106
0.142
0.133
0.092
0.133
0.153
Est/S.E.
-3.477
5.793
-4.981
4.643
0.585
2.537
1.089
-0.592
3.659
0.824
P-Value
0.001
0.000
0.000
0.000
0.558
0.011
0.276
0.554
0.000
0.410
0.062
0.360
0.145
-0.054
0.487
0.126
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Likelihood of uture .se
Likelihood ofRecommending to
Others
Endogenous Factor Correlation
Residual Variances
Perceptions of 'lY A
Problem Experience
Perceptions ofSerlice Qualitv
Service alue
Custa/or SaNtis/ction
Perceptions o/f +A
Problem ExLperience
Perceptions ofService Qualitv
Service V'alue
Customer Satisfction
Likelihood of Recomnmending to Others : Likelihood of Future Use
Indicator
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it serve
The CTA is a customer-friendly organization
The CTA responds quickly to problenms and issues
The CTA effectively manages construction projects to minimize delays and other
impacts oi customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on Pine
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
-0.412
-0.175
0.202
0.435
0.185
-0.067
-0.037
0.403
0.122
0.135
0.178
Residual
Variance
0.480
0.741
0.611
0.566
0.718
s 0.676
0.496
0.424
0.552
0.448
0.267
0.491
0.406
0.491
0.557
0.717
0.434
0.635
0.479
0.158
0. 106
0.178
0.182
0.125
0.153
0.104
0.172
0.176
0.123
0. 102
S.E.
0.066
0.059
0.064
0.066
0.059
0.064
0.064
0.064
0.065
0.064
0.058
0.066
0.064
0.066
0.070
0.063
0.072
0.068
0.072
-2.603
-1.657
1.139
2.393
1.478
-0.436
-0.355
2.349
0.692
1.097
1.749
Est./S.E.
7.276
12.583
9.612
8.601
12.237
10.620
7.7,18
6.640
8.520
7.010
4.574
7.455
6.351
7.454
7.970
11.333
6.014
9.326
6.678
0.009
0.098
0.255
0.017
0.139
0.663
0.723
0.019
0.489
0.273
0.080
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Problem Experience
Service Reliability
Information and Communications
Sa/etv
Coinfort and Appearance
Perceptions of Service Quality
Service Value
Customer Satisfaction
Likelihood of Future Use
Likelihood of Recommending to Others
Indicator
The CTA is a custoiner-friendly organization
The CTA is doing an excellent job upgrading the system
The CTA effectively manages construction projects to minimize delays and other
impacts on customers
Factor
Loading
(Two-
Tailed
Estimate) S.E.
0.706 0.038
0.695
0.669
Est./S.E. P-Value
18.542 0.000
0.038 18.145 0,000
0.041 16.355 0.000
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0.683
0.268
0.254
0.662
0.612
0.615
0.601
0.554
0.464
0.509
0.551
0.311
0.424
0.895
0.435
0.414
0.480
0.092
0.479
0.403
0.491
0.659
0.675
0.064
0.070
0.070
0.064
0.064
0.063
0.064
0.065
0.065
0.065
0.065
0.078
0.075
0.060
0.088
0.093
0.092
0.068
0.085
0.095
0.075
0.089
0.081
10.666
3.828
3.618
10.308
9.504
9.734
9.455
8.479
7.105
7.812
8.458
4.002
5.666
14.817
4.918
4.461
5.200
1.353
5.662
4.238
6.551
7.432
8.373
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.176
0.000
0.000
0.000
0.000
0.000
HIGH ACCESSIBILITY MEASUREMENT MODEL
Factor
Perceptions of( C7V
The CTA responds quickly to problenis and issues
The CTA effectively manages a large and complex public transportation system
The CTA has efficient and cost-conscious management
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it serves
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Amount of time between transit vehicles
Minimizing delays resulting from constniction or maintenance
Availability of accurate route and schedule information
Notification of service changes
Effectiveness of CTA's Customer Service Hotline
Ease of getting information via the web / internet
Availability of CTA system maps.
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Appearance of bus stops/train stations
Cleanliness of bus/train exterior
Shelters/stations are well-maintained & repairs are made in a timely fashion
Availability of shelters/seats at the bus stop/train station
Smoothness of the ride
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Service Reliability
Comfort and Appearance
Information and Communications
Safety
0.665 0.040 16.776 0.000
0.641 0(043 14.842 0.000
0.633 0.042 15 181 0.000
0.619 0.044 14.211 0.000
0.551 0.049 11.243 0.000
0.525 0.049 10.813 0.000
0.488 0.051 9.561
0.847 0.027 3 1.438 0.000
0.782 0.032 24.147 0.000
0.727 0.037 19.599 0.000
0.722 0.037 19.330 0.000
0.687 0.044 15.687 0.000
0.678
0.653
0.608
0.607
0.537
0.850
0.805
0.749
0..736
0.720
0.698
0.697
0.685
0.648
0.559
0.842
0.784
0.868
0.827
0.781
0.735
0.044
0.044
0.049
0.049
0.053
0.037
0.038
0.036
0.037
0.039
0.040
0.040
0.041
0.043
0.048
0.040
0.041
0.035
0.039
0.047
0.051
15.559
14.733
12.343
12.426
10.139
23.172
21.380
20.696
19.979
18.563
17.298
17.326
16.639
14.928
11.652
20.945
19.061,
25.000
2 1.422
16.482
14.457
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.1000
Service Reliabilitv
Infbrnation and Connunications
Safty
Comfort and2 Appearance
Service 'alue
Perceptions ofSenice Quality
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Error Term Correlations Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
System and route maps are easy to understand : Availability of CTA system maps
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
HIGH ACCESSIBILITY STRUCTURAL MODEL
Endogenous Variable
Problem Experience
Perceptions of Service Qualitv
Service Value
Customer Satisfaction
Likelihood ofkuture Use
Likelihood of Reconnending to
Others
Endogenous Factor Correlation
Exogenous Variable
Perceptions of 71
Perceptions of 1C7
Problem Experience
Perceptions of (74
Problem Experience
Perceptions of Service Quality
Perceptions of (7A
Problem Experience
Perceptions of Service Quality
Service V'alue
Perceptions of C7
Problem Experience
Perceptions of Service Quality
Service V alue
Customer Satisfaction
Perceptions of( 7 4
Problem Exvperience
Perceptions of Service Quality
Service V alue
(ustomer Satisfaction
Likelihood of Recommending to Others: Likelihood of Future Use
0.425
0.417
0.417
0.069
0.066
0.069
6.132
6.309
6.047
0.000
0.000
0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.487
0.651
-0.206
0.610
-0.092
-0.006
0.116
-0.213
0.236
0.197
-0.405
-0.033
0.3 30
0.228
0.286
-0.106
0.144
0.467
0.024
0.300
0.227
S.E.
0.062
0.064
0.070
0.127
0.084
0.141
0.13 5
0.072
0.119
0.097
0.155
0.084
0.140
0.113
0.086
0.147
0.079
0.130
0.107
0.081
0.074
Est./S.E.
-7.884
10.173
-2.922
4.804
-1.092
-0.045
0.856
-2.971
1.981
2.045
-2.618
-0.390
2.356
2.018
3.325
-0.724
1.813
3.604
0.224
3.708
3.054
P-Value
0.000
0.000
0.003
0.000
0.275
0.964
0.392
0.003
0.048
0.041
0.009
0.696
0.018
0.044
0.001
0.469
0.070
0.000
0.823
0.000
0.002
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Residual Variances Indicator
The CTA has efficient and cost-conscious managenent
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and other
impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
Residual
Variance
0.599
0.762
0.589
0.617
0.697
0.724
0.502
0.558
0.553
0.517
0.283
0.472
0.388
0.478
0.528
0.712
0.573
0.632
0.540
0.630
0.278
0.352
0.687
0.580
0.531
0.514
0.513
0.459
0.440
0.482
0.291
S.E.
0.053
0.050
0.055
0.054
0.054
0.051
0.054
0.053
0.055
0.053
0.046
0.054
0.051
0.054
0.060
0.057
0.058
0.059
0.059
0.060
0.062
0.061
0.054
0.056
0.056
0.056
0.056
0.054
0.054
0.056
0.068
Est./S.E.
11.338
15.311
10.656
11.435
12.927
14.186
9.343
10.59
10.108
9.720
6.212
8.762
7.650
8.854
8.772
12.524
9.899
10.671
9.133
10.517
4.465
5.811
12.787
10.314
9.408
9.166
9.126
8.462
8.117
8.647
4.288
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
(1.0(0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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The service received on the CTA is a good value for the fare paid 0.386 0.064 5.987 0.000
Problem Experience 0.762 0.060 12.656 0.000
Service Reliability 0.246 0.060 4.080 0.000
Information and Communications 0.391 0.074 5.286 0.000
Soatv 0.459 0.075 6.135 0.000
Comfirt and Appearance 0.317 0.064 4.964 0.000
Perceptions of Service Qualitv 0.403 0.065 6.156 0.000
Service Value 0.571 0.076 7.542 0.000
Customer Satisfaction 0.619 0.059 10.457 0.000
Likelihood of Future Use 0.784 0.063 12.455 0.000
Likelihood of Recommending to Others 0.702 0.063 11.181 0.000
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APPENDIX J: BUS VS. RAIL MIMIC MODEL RESULTS - CONFIGURATION B
MEASUREMENT MODEL
Factor
Perceptions ofCT4 I
Service Reliabiliy
Infrination and
Connunications
Comfort and Appearance
Indicator
The CTA is doing an excellent job upgrading the system
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA has efficient and cost-conscious management
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation
system
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA wiould be a good company to work for
On-time performance
Getting the rider to their destination on time
Amount of time between transit vehicles
Minimizing delays resulting from constnction or maintena nce
Effectiveness of CTA's Customer Service Hotline
Notification of service changes
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Factor
Loading
(Two-
Tailed
Estimate)
0.742
0.731
0.726
0.717
0.702
0.674
0.653
0.589
0.582
0.543
0.863
0.819
0.744
0.744
0.743
0.742
0.736
0.708
0.693
0.641
0.863
0.848
0.770
0.753
S.E.
0.029
0.030
0.030
0.031
0.032
0.034
Est./S. E.
25.517
24.389
23.862
23.038
2 1.717
19.585
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.036 18.144 0.000
0.040 14.570 0.000
0.041 14.215 0.000
0.043
0.020
0.023
0.029
0.029
0.031
0.031
0.031
0.034
0.035
0.039
0.025
0.026
0.027
0.029
12.496
43.652
35,353
25.348
25.225
24.192
24.095
23.586
21.061
19.899
16.479
34.153
32.795
28.211
26.343
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.00(0
0.000
0.000
0.000
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Service V 'alue
Perceptions of Service Qualitv
Error Term Correlations
Appearance of bus stops/train stations
Shelters/stations are well-maintained & repairs are made in a timely fashion
Availability of shelters/seats at the bus stop/train station
Smoothness of the ride
Cleanliness of bus/train exterior
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Information and Communications
Safety
System and route maps are easy to understand : Availability of CT A system
maps
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
Cleanliness of bus/train exterior: Cleanliness of bus/train interior
0.742
0.721
0.716
0.708
0.705
0.616
0.829
0.790
0.904
0.874
0.835
0.801
0.393
0.379
0.367
0.030
0.031
0.032
0.032
0.033
0.039
0.030
0.032
0.021
0.024
0.028
0.03.1
0.054
24.858
23.136
22.727
22.010
21.613
15.836
27.346
24.892
42.772
37.068
30.034
25.654
7.285
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
STRUCTURAL MODEL
Endogenous Variable
Perceptions of CT4
Problen Experience
Service Reliability
Inf/ormfation and
Communications
Confort and Appearance
Perceptions of Service Quaitv
Service Value
Exogenous Variable
Mode Dumirny
Mode Dummy
Perceptions of CL4
Mode Dummy
Mode Dummy
Mode Dummy
Mode Dummy
Perceptions of C -1
Problenm Experience
Mode Dumumy
Perceptions of CTY
Probleni Experience
Perceptions ofbervice Qua/ity'
0.056 6.741 0.000
0.055 6.635 0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.067
-0.017
-0.439
0.048
-0.033
0.089
-0.0 11
0.662
-0.247
0.154
0.629
-0.033
0.138
S.E.
0.060
0.052
0.050
0.048
0.050
0.052
0.047
0.042
0.048
0.050
0.089
0.060
0.102
Est./S.E.
-1.113
-0.326
-8.802
0.996
-0.648
1.731
-0.226
15.604
-5.160
3.099
7.034
-0.548
1.357
P-Value
0.266
0.744
0.000
0.319
0.517
0.083
0.821
0.000
0.000
0.002
0.000
0.583
0.175
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C.ustomer Satisfaction
Likelihood ofh uture (se
Likelihood of Recommending to
Others
Endogenous Factor
Correlation
Intercepts
Mode Dummy
Perceptions of C1
Problem Experience
Perceptions ofService Qua/ity
Service V alue
Mode Dummy
Perceptions of (74
Problem Experience
Perceptions ofer vice Qualt'
Service V alue
C us/oimer Satis/actioni
Mode Dummy
Perceptions of (i I
Problem lExperience
Perceptions of Service Quality
Service Ialue
Customer Satisficlion
Likelihood of Recommending to Others: Likelihood of Future Use
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
-0.025
0.093
-0. 133
0.397
0.212
0.064
-0.449
-0.085
0.311
0.351
0.237
0.005
-0.145
0.039
0.443
0.132
0.226
0.217
1ntercept
2.029
2.712
3..107
2.317
2.660
2.343
2.681
2.258
2.615
2.587
3.012
2.902
0.046
0. 10 1
0.051
0.086
0.085
0.054
0.123
0.062
0. 112
0. 107
0.075
0.052
0.116
0.059
0.1t04
0. 101
0.070
0.058
S. E.
0.102
0.124
0.139
0. Il l
0.122
0. 111
0.124
0.109
0.121
0.120
0.134
0.128
-0. 543
0.926
-2.625
4.64 1
2.501
1.186
-3.648
-1.366
2.777
3.275
3.179
0.087
-1.255
0.667
4.268
1.3 13
3.213
3.706
Est./S.E.
19.982
21.848
22.409
20.884
2 1.733
21.)39
21.692
20.700
21.611
21.494
22.463
22.655
0.587
0.355
0.009
0.000
0.012
0.236
0.000
0.172
0.005
0.001
0.001
0.930
0.209
0.505
0.000
0.189
0.001
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / Internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Problem Experience
Customer Satis/acion
Likelihood of Future Use
Likelihood ofJecommending to Others
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
3.185
3.119
3.619
3.939
2.974
3.416
3.266
4.147
2.967
3.115
2.866
3.394
2.746
3.293
3.502
3.048
3.066
3.280
2.268
2.682
1.288
4.571
4.346
5.212
Residual
Variance
0.486
0.705
0.546
0.507
0.653
0.662
0.466
0.473
0.139
0.136
0.150
0.162
0.128
0.143
0.138
0.170
0.133
0.138
0.124
0.143
0.121
0.140
0.147
0.132
0.133
0.140
0.127
0.138
0.084
0.191
0.418
0.422
S. E.
0.045
0.047
0.046
0.045
0.048
0.048
22.904
23.001
24.054
24.340
23.203
23.882
23.662
24.444
22.268
22.544
23.053
23.704
22.657
23.559
23.837
23.125
23. 123
23.507
17.855
19.411
15.277
23.967
10.388
12. 360
Est./S.E.
10.887
14.956
11.758
11.186
13.706
13.897
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.044 10.645 0.000
0,044 10.708 0.000
Residual Variances
173
The CTA effectively manages construction projects to minimize delays and
otlier impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of tinie between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smoothness of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bis stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Perceptions of(7 1
Problem Experience
Service Reliability
Jn/ormation and (Commnunications
Sa/ety
Comfort and. Ippearance
Perceptions of/Service Quality
Service V 'atie
C ustomier Satis/bction
Likelihood of Future I se
Likelihood ofRecommending to Others
0. 573
0.450
0.256
0.446
0.329
0.447
0.458
0.589
0.447
0.519
0.449
0.498
0.256
0.281
0.620
0.499
0.487
0.480
0.504
0.434
0.407
0.450
0.313
0.376
0.995
0.808
0.238
0.299
0.357
0.182
0.357
0.419
0.489
0.714
0.661
0.047 12.183 0000
0.043
0.034
0.044
0.038
0.044
0.046
0.050
0.046
0.048
0.046
0.048
0.044
0.044
0.048
0.045
0.045
0.045
0.046
0.043
0.042
0.044
0.050
0.050
0.008
0.044
0.041
0.046
0.050
0.038
0.045
0.054
0.043
0.051
0.048
10.443
7.497
10.199
8.684
10.196
9.972
1.808
9.796
10.743
9.836
10.465
5.870
6.411
12.946
10.976
10.794
10.694
10.960
10.082
9.679
10.152
6.228
7.496
122.259
18.515
5.798
6.484
7.195
4.799
8.010
7.686
11.361
13.902
13.896
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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APPENDIX K: BUS VS. RAIL MULTIPLE GROUP ANALYSIS RESULTS - CONFIGURATION B
BUS RIDER MEASUREMENT MODEL
Indicator
The CTA is doing an excellent job upgrading the system
The CTA is a customer-friendly organization,
The CTA responds quickly to problems and issues
The CTA has efficient and cost-conscious management
The CTA considers the needs of its riders when making decisions
The CTA effectively manages a large and complex public transportation
system
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA does a good job telling riders about route and schedule changes
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Amount of time between transit vehicles
Notification of service changes
Effectiveness of CTA's Customer Service Holline
Availability of accurate route and schedule information
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Factor
Loading
(Two-
Tailed
Estimate)
0.727
0.719
0.694
0.686
0.675
0.659
0.632
0.566
0.548
0.521
0.830
0.800
0.737
0.726
0.752
0.741
0.739
0.712
0.710
0.658
0.850
0.850
S.E.
0.032
0.03 3
0.033
0.034
0.035
0.038
Est./S.E.
22.467
21.753
21.013
19.926
19.375
17.560
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.039 16.258 0.000
0.043 13.128 0.000
0.043
0.045
0.024
12.814
11.573
34.288
0.000
0.000
0.000
0.027 29.740 0.000
0.031 23.415 0.000
0.032 22.701 0.000
0.032 23.218 0.000
0.033
0.03 3
0.036
0.036
0.040
0.028
0.028
22.434
22.194
20.030
19.678
16.562
30.149
30.191
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Factor
Perceptions (?f '1
Service Reliability
Information and
(on1/1uunicatlions
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C oim/ort and1(1pearanlceICL
Service V 'alue
Perceptions ofService Quality
Error Term Correlations
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Appearance of bus stops/Irain stations
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-naintained & repairs are made in a timely fashion
Smoothness of the ride
Cleanliness of bus/train exterior
Availability of seats
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Comfort and Appearance
Service Reliability
Information and Communications
Safety
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
System and route maps are easy to understand : Availability of CTA system
maps
BUS RIDER STRUCTURAL MODEL
Endogenous Variable
Problem Exiperience
Perceptions of Service Qualitv
Service Va/lue
Customer Satisfaction
Likelihood of Future Use
Exogenous Variable
Perceptions of( 71
Perceptions of 4
Problem Experience
Perceptions of '71
Problent Experience
Perceptions of/Service Qua/i iv
Perceptions of( '71
Problem Experience
Perceptions o/Senice Qua/ltv
Service V 'alue
Perceptions of C74
0.742
0.734
0.726
0.694
0.693
0.691
0.691
0.601
0.788
0.763
0.934
0.893
0.817
0.791
0.412
0.383
0.378
0.031 1
0.031
0.033
0.034
0.035
0.035
0.035
0.041
0.035
0.035
0.021
0.025
0.032
0.036
0.060
0.062
0.062
24.284
23.308
22.319
20.280
19.892
19.838
19.599
14.639
22.596
21.585
44.074
35.828
25.239
21.757
6.914
6.156
6.053
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
Path
Coefficient
(Two-
Tailed
Estimate)
-0.443
0.639
-0.225
0.545
-0.039
0.240
0.130
-0.116
0.427
0.131
-0.442
S.E.
0.057
0.051
0.057
0. 100
0.070
0.109
0.106
0.057
0.091
0.102
0.129
Est./S.E.
-7.769
12.456
-3.929
5.437
-0.554
2.200
1.225
-2.028
4.7 18
1.285
-3.430
P-Value
0.000
0.000
0.000
0.000
0.579
0.028
0.220
0.043
0.000
0.199
0.001
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Problent lxperience
Perceptions ofService Qualitv
Service V alue
Custoner Satisfaction
Likelihood of Recommending to Perceptions ofC7I
Others
Endogenous Factor
Correlation
Residual Variances
Problein Experience
Perceptions of Service Oualityv
Serivice Value
Customer Satisfaction
Likelihood of Recommending to Others: Likelihood of Future Use
Indicator
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
-0.108
0.363
0.347
0.167
-0.129
0.025
0.430
0.178
0.147
0.218
Residual
Variance
0.529
0.729
0.566
0.545
0.700
0.679
0.483
0.519
0.601
0.471
0.311
0.472
0.360
0.457
0.454
0.567
0.452
0.496
0.434
0.069
0.119
0.125
0.084
0.123
0.066
0.112
0.118
0.080
0.067
S.E.
0.047
0.047
0.049
0.047
0.047
0.049
0.048
0.046
0.049
0.047
0.040
0.046
0.043
0.046
0.049
0.052
0.049
0.051
0.049
-1.562
3.058
2.785
1.999
-1.049
0.377
3.827
1.506
1.831
3.241
Est./S.E.
11.185
15.559
11.452
11.591
14.948
13.900
10. 142
11.322
12.241
10.005
7.746
10.158
8.368
9.860
9.229
10.852
9.239
9.695
8.918
0.118
0.002
0.005
0.046
0.294
0.706
0.000
0.132
0.067
0.001
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Ease of getting information via the web / internet 0.493 0.051 9.756 0.000
Personal safety at the stop or station related to the behavior of others 0.278 0.048 5.805 0.000
Safety from crime while riding CTA 0.277 0.048 5.785 0.000
Availability of seats 0.639 0.049 12.972 0.000
Smoothness of the ride 0.523 0.048 10.863 0.000
Availability of shelters/seats at the bus stop/train station 0.518 0.048 10.900 ().000
Shelters/stations are well-maintained & repairs are made in a tinely fashion 0.520 0.048 10.775 0.000
Cleanliness of bus/train exterior 0.522 0.049 10.715 0.000
Cleanliness of bus/train interior 0.462 0.046 9.993 0.000
Cleanliness of bus stops/train stations 0.449 0.045 9.900 0.000
Appearance of bus stops/train stations 0.473 0.047 10.000 0.000
CTA provides quality service at a fair and reasonable price 0.379 0.055 6.882 0.000
The service received on the CTA is a good value for the fare paid 0.418 0.054 7.756 0.000
Problemu Experience 0.804 0.051 15.909 0.000
Service Reliability 0.202 0.045 4.526 0.000
Information and C(ommmications 0.333 0.053 6.3t04 0.000
Safetv 0.375 0.057 6.524 0.000
Comfort and Appearance 0.128 0.040 3.241 0.001
Perceplions of Seviice Quality 0.414 0.054 7.722 0.000
Service V'alue 0.423 0.067 6.361 0.000
Customer Satisfaction 0.512 0.050 10.247 0.000
Likelihood of Future Ue 0.707 0.060 11.769 0.000
Likelihood ofRecommending to Others 0.683 0.055 12.480 0.000
RAIL RIDER MEASUREMENT MODEL
Factor
Loading
(Two-
Tailed
Factor Indicator Estimate) S.E. Est./S.E. P-Value
Perceptions of(CT The CTA responds quickly to problems and issues 0.868 0.031 27.568 0.000
The CTA considers the needs of its riders when making decisions 0.820 0.039 21.091 0.000
The CTA has efficient and cost-conscious management 0.807 0.040 19.936 0.000
The CTA is doing an excellent job upgrading the system 0.777 0.044 17.799 0.000
The CTA is a customer-friendly organization 0.761 0.045 16.743 0.000
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Service Reliability
Information and
(onmmunications
Safety
Comfort and. Appearance
Service Value1
Perceptions (?fService Qualityi
Error Term Correlations
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA effectively manages a large and complex public transportation
system
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA would be a good company to work for
On-time performance
Getting the rider to their destination on time
Amount of time between transit vehicles
Minimizing delays resulting from construction or maintenance
Effectiveness of CTA's Customer Service Hotline
Availability of accurate route and schedule information
Notification of service changes
Ease of getting information via the web / internet
Availability of CTA system maps
System and route maps are easy to understand
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Cleanliness of bus stops/train stations
Cleanliness of bus/train interior
Appearance of bus stops/train stations
Availability of shelters/seats at the bus stop/train station
Smoothness of the ride
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Availability of seats
The service received on the CTA is a good value for the fare paid
CTA provides quality service at a fair and reasonable price
Information and Conununications
Safety
Comfort and Appearance
Service Reliability
System and route maps are easy to understand : Availability of CTA system
0.704
0.699
0.666
0.619
0.600
0.935
0.849
0.840
0.831
0.761
0.734
0.722
0.686
0.659
0.643
0.932
0.841
0.870
0.837
0.799
0.795
0.764
0.753
0.750
0.659
0.934
0.915
0.892
0.843
0.831
0.828
0.429
0.052 13.579 0.000
0.052 13.538 0.000
0.056 11.796 0.000
0.058 10.641 0.000
0.060
0.022
0.034
0.036
0.037
0.050
0.052
0.053
0.055
0.057
0.059
0.033
0.039
0.033
0.037
0.043
0.043
0.046
0.047
0.048
0.056
0.027
0.029
0.045
0.051
0.049
0.049
0.104
9.942
42.838
24.698
23.265
22.331
15.358
14.139
13.733
12.392
11.611
10.972
28.064
21.333
26.684
22.512
18.771
18.613
16.517
15.950
15.693
11.770
34.245
31.569
19.731
16.438
16.800
16.828
4.133
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.0)0
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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maps
Cleanliness of bus stops/train stations : Appearance of bus stops/train stations
Cleanliness of bus/train exterior : Cleanliness of bus/train interior
0.355
0.190
0. 123 2.876 0.004
0.131 1.446 0.148
RAIL RIDER STRUCTURAL MODEL
Endogenous Variable
P'rohlem Kperience
IPercepti.ons ofService Qualityv
Service Value
Customier Sari s/otir/n;
Likelihood oft uture U se
Likelihood of Recommending to
Others
Endogenous Factor
Correlation
Exogenous Variable
Perceptions ofC7
Perceptions ofC7 /
Problemt Experience
Perceptions of)C/
Problem Experience
Perceptions of Service Qualitv
Perceptions of C711l
Problem Experience
Perceptions of Service Qua/ity
Service 'a/te
Perceptions of '7: 1
Problem Experience
Perceptions of Service Qualit'
Service V alue
Customier Saritict/on
Perceptions of C71
Problem Experience
Perceptions of'Senice Qua/itv
Service 'alte
Cusromder SatisfRctio n
Likelihood of Recommending to Others : Likelihood of Future Use
Path
Coefficient
(Two-
Tailed
Estimate)
-0.441
0.705
-0.297
0.881
-0.019
-0.123
-0.165
-0.203
0.420
0.463
-0.167
-0.038
-0.100
0.166
0.580
-0.093
0.106
0.398
-0.109
0.552
0.162
S.E.
0. 100
0.072
0.085
0.188
0.117
0.238
0.248
0.108
0.221
0.149
0.312
0.136
0.296
0.212
0.156
0.283
0.123
0.267
0.191
0.142
0.119
Est./S.E.
-4.410
9.818
-3.491
4.683
-0.162
-0.5 19
-0.663
-1.879
1.900
3.115
-0.535
-0.277
-0.3 3 8
0.784
3.718
-0.3 29
0.862
1.491
-0.572
3.877
1.361
P-Value
0,000
0.000
0.000
0 .000
0.871
0.604
0.508
0.060
0.057
0.002
0.593
0.782
0.736
0.433
0.000
0.742
0.389
0.136
0.567
0.000
0.174
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Residual Variances Indicator
The CTA has efficient and cost-conscious management
The CTA would be a good company to work for
The CTA effectively manages a large and complex public transportation
system
The CTA considers the needs of its riders when making decisions
The CTA does a good job telling riders about route and schedule changes
The CTA provides a consistent level of service to all the geographic areas it
serves
The CTA is a customer-friendly organization
The CTA responds quickly to problems and issues
The CTA effectively manages construction projects to minimize delays and
other impacts on customers
The CTA is doing an excellent job upgrading the system
On-time performance
Amount of time between transit vehicles
Getting the rider to their destination on time
Minimizing delays resulting from construction or maintenance
Availability of accurate route and schedule information
System and route maps are easy to understand
Effectiveness of CTA's Customer Service Hotline
Availability of CTA system maps
Notification of service changes
Ease of getting information via the web / internet
Personal safety at the stop or station related to the behavior of others
Safety from crime while riding CTA
Availability of seats
Smootlmess of the ride
Availability of shelters/seats at the bus stop/train station
Shelters/stations are well-maintained & repairs are made in a timely fashion
Cleanliness of bus/train exterior
Cleanliness of bus/train interior
Cleanliness of bus stops/train stations
Appearance of bus stops/train stations
CTA provides quality service at a fair and reasonable price
The service received on the CTA is a good value for the fare paid
Residual
Variance
0.349
0.640
0.511
0.328
0.557
0.617
0.421
0.246
0.504
0.397
0.126
0.295
0.280
0.309
0.462
0.587
0.420
0.565
0.479
0.530
0.131
0.293
0.565
0.417
0.368
0.432
0.437
0.299
0.244
0.362
0.163
0.127
S.E.
0.065
0.072
0.072
0.064
0.075
0.072
0.069
0.055
0.073
0.068
0.041
0.061
0.058
0.062
0.076
0.075
0.076
0.075
0.076
0.076
0.062
0.066
0.074
0.071
0.068
0.071
0.072
0.062
0.057
0.068
0.053
0.051
Est./S.E.
5.344
8.855
7.069
5.152
7.403
8.565
6.098
4.507
6.905
5.852
3.091
4.866
4.798
5.001
6.067
7.786
5.564
7.546
6.311
6.974
2.108
4.419
7.653
5.898
5.413
6.071
6.099
4.803
4.304
5.326
3.071
2.495
P-Value
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.035
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.013
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Problem Experience 0.806 0.088 9.157 0.000
Service Reliability 0.314 0.082 3.851 0.000
Information and ('ommI1nunications 0.204 0.081 2.521 0.012
Safet 0.290 0.086 3.359 0.001
onflor and Appearance 0.309 0.082 3.764 0.000
Perceptions ofService Qua/in' 0.231 0.070 3.310 0.001
Service V 'alue 0.378 0.089 4.250 0.000
Customer Satis/hction 0.397 0.080 4.964 0.000
Likelihood of Future (se 0.693 0.092 7.498 0.000
Likelihood ofIRecommending to Others 0.544 0.09 1 5.963 0.000
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